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1.0.1 APPLICANT AND COMPANY NFORMAT ON 

Type manufacturer 
The Dow Chemical Company 

Contact person 
Date 
Street 2020 Dow Center 
Town dland, M ch 
Country United States 
Phone 
Telefax 
Telex 
Cedex 
Email 
Homepage 

Reliability valid w thout restr ct 
16.07.2004 

1.0.2 LOCATION OF PRODUCTION SITE, IMPORTER OR FORMULATOR 

1.0.3 IDENTITY OF RECIP ENTS 

16.07.2004 

1.0.4 DETAILS ON CATEGORY TEMPLATE 

1.1.0 SUBSTANCE IDENT FICAT ON 

1.1.1 GENERAL SUBSTANCE INFORMAT ON 

1.1.2 SPECTRA 

1.2 SYNONYMS AND TRADENAMES 

3,6-Penta 

Reliability valid w thout restr ct 
16.07.2004 

1.3  IMPURITIES 
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1.4  ADDITIVES 

1.5 TOTAL QUANTITY 

1.6.1 LABELLING 

1.6.2 CLASSIFICATION 

1.6.3 PACKAGING 

1.7 USE PATTERN 

1.7.1 DETAILED USE PATTERN 

1.7.2 METHODS OF MANUFACTURE 

1.8  REGULATORY MEASURES 

1.8.1 OCCUPATIONAL EXPOSURE LIMIT VALUES 

1.8.2 ACCEPTABLE RESIDUES LEVELS 

1.8.3 WATER POLLUTION 

1.8.4 MAJOR ACCIDENT HAZARDS 

1.8.5 AIR POLLUTION 

1.8.6 LISTINGS E.G. CHEMICAL INVENTORIES 

1.9.1 DEGRADATION TRANSFORMATION PRODUCTS 

1.9.2 COMPONENTS 
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1.10 SOURCE OF EXPOSURE 

1.11 ADDITIONAL REMARKS 

1.12 LAST LITERATURE SEARCH 

1.13 REVIEWS 
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2.1 MELTING POINT 

Value = 47 - 48 °C 
Sublimation 
Method other 
Year 

Test substance as prescr bed by 1.1 - 1.4 

Study conducted pr or the advent o  GLP. 
Source The Dow Chemical Company, M and, M
Reliability valid w thout restr ct 
20.09.2004 

2.2 BOILING POINT 

Value = 272   °C 
Decomposition 
Method other 
Year 

Test substance as prescr bed by 1.1 - 1.4 

Calculated va ng EPA's programs. 
Source The Dow Chemical Company, M and, M
Reliability valid w thout restr ct 
20.09.2004 

2.3  DENSITY 

2.3.1 GRANULOMETRY 

2.4 VAPOUR PRESSURE 

Value   at 25 °C 
Decomposition 
Method other calcu ated) 
Year 

Test substance as prescr bed by 1.1 - 1.4 

Calculated va ng EPA's programs. 
Result Calculated va ue = 0.0052 mm Hg @ 25 degrees C. 
Source The Dow Chemical Company, M and, M
Reliability valid w thout restr ct 
20.09.2004 

2.5  PARTITION COEFFICIENT 

Partition coefficient octanol-water 
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Log pow = 4   at 25 °C 
pH value 
Method other calcu ated) 
Year 

Test substance as prescr bed by 1.1 - 1.4 

ue ca cu ated us ng EPA's programs. 
Source The Dow Chemical Company, M and, M
20.09.2004 

2.6.1 SOLUBILITY IN DIFFERENT MEDIA 

Solubility in Water 
Value = 17.38 mg  at 25 °C 

 value 
 concentration   at 
Temperature effects 
Examine different pol. 
pKa  at 25 °C 
Description 
Stable 
Deg. product 
Method other 
Year 

Test substance as prescr bed by 1.1 - 1.4 

ue ca cu ated us ng EPA's programs. 
Source The Dow Chemical Company, M and, M
Reliability valid w thout restr ct 
20.09.2004 

2.6.2 SURFACE TENSION 

2.7  FLASH POINT 

2.8  AUTO FLAMMABILITY 

2.9 FLAMMABILITY 

2.10 EXPLOSIVE PROPERTIES 

2.11 OXIDIZING PROPERTIES 

Method other 
Year 

Test substance as prescr bed by 1.1 - 1.4 
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Not Applicab e.  Not expected to have s gnif cant ox zing or reduc 
potent al. 

Source The Dow Chemical Company, M and, M
20.09.2004 

2.12 DISSOCIATION CONSTANT 

Method other 
Year 

Test substance as prescr bed by 1.1 - 1.4 

Not applicable.  Does not onize w th n env ronmenta y re evant pH ranges. 
Source The Dow Chemical Company, M and, M
20.09.2004 

2.13 VISCOSITY 

2.14 ADDITIONAL REMARKS 
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3. Environmental Fate and Pathways 1817-13-6 
Date 20.09.2004 
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3.1.1 PHOTODEGRADAT ON 

INDIRECT PHOTOLYSIS 
Sensitizer 
Conc. of sensitizer 
Rate constant = .0000000000000139 cm¹ molecu e*sec 
Degradation = 50   % after 768 day(s 
Deg. product 
Method other calcu ated) 
Year 

Test substance as prescr bed by 1.1 - 1.4 

ues ca cu ated us ng EPA's programs. 
Result The rate constant for the vapor phase react th photochem ca 

produced hydroxy  rad ca s est mated to be 0.0139E-12 cm3/mo ecu e-
sec at 25C; wh ch corresponds to a tropospher c half-  768.141 days, 
12-hr day  1.5E+06 OH cm3 

Source The Dow Chemical Company, M and, M 
Reliability valid w thout restr ct 
20.09.2004 

3.1.2 STABILITY IN WATER 

3.1.3 STABILITY IN SOIL 

3.2.1 MONITORING DATA 

3.2.2 FIELD STUDIES 

3.3.1 TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS 

Type fugac ty model leve II
Media 
Air 1.6 %  Fugacity Model Leve 
Water 12.6 %  Fugacity Model Leve 
Soil Fugacity Model Leve 
Biota Fugacity Model Leve II III 
Soil 81.9 %  Fugacity Model Leve  I
Method other 
Year 

ues ca cu ated us ng EPA's programs. 
Source The Dow Chemical Company, M and, M
20.09.2004 

3.3.2 DISTRIBUTION 
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3.4 MODE OF DEGRADATION IN ACTUAL USE 

3.5 BIODEGRADATION 

Deg. product 
Method other 
Year 

Test substance as prescr bed by 1.1 - 1.4 

ues ca cu ated us ng EPA's programs. 
Result Mater s est mated not to biodegrade ast us near and non-

SAR method, and not to be readily biodegradable us  linear and 
near SAR method. mate and primary b odegradat on is est mated  

to occur n 2.66 weeks-months. 
Source The Dow Chemical Company, M and, M
Reliability valid w thout restr ct 
20.09.2004 

3.6 BOD5, COD OR BOD5 COD RATIO 

3.7  BIOACCUMULAT ON 

= 238.4 
Elimination 
Method other 
Year 

Test substance as prescr bed by 1.1 - 1.4 

ue ca cu ated us ng EPA's programs. 
Source The Dow Chemical Company, M and, M
Reliability valid w thout restr ct 
20.09.2004 

3.8  ADDITIONAL REMARKS 
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4.1 ACUTE PROLONGED TOXICITY TO FISH 

4.2 ACUTE TOXICITY TO AQUATIC INVERTEBRATES 

4.3 TOXICITY TO AQUATIC PLANTS E.G. ALGAE 

4.4 TOXICITY TO MICROORGANISMS E.G. BACTERIA 

4.5.1 CHRONIC TOXICITY TO FISH 

4.5.2 CHRONIC TOXICITY TO AQUATIC INVERTEBRATES 

4.6.1 TOXICITY TO SEDIMENT DWELLING ORGANISMS 

4.6.2 TOXICITY TO TERRESTRIAL PLANTS 

4.6.3 TOXICITY TO SOIL DWELLING ORGANISMS 

4.6.4 TOX. TO OTHER NON MAMM. TERR. SPECIES 

4.7 BIOLOGICAL EFFECTS MONITOR

4.8 BIOTRANSFORMATION AND KINETICS 

4.9  ADDITIONAL REMARKS 
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5.0 TOXICOKINETICS, METABOLISM AND DISTRIBUTION 

5.1.1 ACUTE ORAL TOXICITY 

Type 
Value = 1000 - 2000 mg kg bw 
Species rat 
Strain no data 
Sex 
Number of an mals 
Vehicle other: corn o 
Doses 130, 250, 500, 1000, 2000 mg kg bw 
Method other 
Year 

Test substance as prescr bed by 1.1 - 1.4 

Method Young adult ma e rats were fasted overn ght. They were adm stered the 
mater  as a suspens on in corn o l at a dose vo ume o  4 m kg bw at dose 
eve s of 130, 250, 500, 1000, or 2000 mg kg bw. Animals were observed 
osely for two weeks, then submitted for patho ogica  exam on. All 

anima s wh ch died pr or to scheduled necropsy were also submitted or 
pathologica  exam on. Body we ghts were recorded on the day o 
treatment Study Day 0), and Study Days 1, 8, and 15. 
GLP not compulsory at t me study was performed. 

Result  rats given 2000 mg kg died w th n 3 days o  treatment. A  other rats 
survived until study term on. C ca gns observed n rats given 1000 
or 2000 mg kg nc uded lethargy, prostrat on, palpebra osure, 
rapid/shal ow breathing, occas onal body tremors, and loss of motor 
coordinat on. No treatment-re ated changes were observed dur ng gross 
pathologica  exam on. The oral LD50 was between 1000 and 2000 

kg. 
Source The Dow Chemical Company, M and, M
Reliability va d w th restrict ons 

Study conducted n accordance w th generally accepted sc entific 
es. 

06.08.2004 

5.1.2 ACUTE INHALAT ON TOX TY 

5.1.3 ACUTE DERMAL TOXICITY 

5.1.4 ACUTE TOXICITY, OTHER ROUTES 

5.2.1 SKIN IRRITATION 

Species rabbit 
Concentration .5 g 
Exposure Sem occ usive 
Exposure time 24 hour(s 
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Number of an mals 
Vehicle water 
PDII 
Result rr tat 
Classification 
Method other 
Year 

Test substance as prescr bed by 1.1 - 1.4 

Method A ma e rabbit was prepared by shav ng the hair rom the ent re abdomen 
th a stra ght razor and barber soap.  The anima  was then rested for 

severa  days to a ow any abras ons to heal comp ete y and to be sure sk 
was su table for use. Two s tes on the abdomen were used for 

cat ons: one intact, the other cross-hatched w th a sharp hypoderm 
needle to penetrate the stratum corneum but not to produce more than a 
trace of b eeding. Ten applicat ons were made to the intact abdom te 
over a per od of 14 days. Three consecutive da y applicat ons were made 
to the abraded s te.  Both abdom tes were covered w th 1X1 cotton 
pads and held place w th a s ngle cotton c oth taped to rema ng body hair. 
Applicat ons were discont nued upon product  a substant  sk n burn, 
or if the anima ed. A second ma e rabbit was treated in a s ar manner, 
except that the test mater al was mo stened w th water dur ng the 

cat ons. 
GLP not compulsory at t me study was performed. 

Result Prolonged and repeated (10 applicat  contact w th the undi uted test 
mater  under both dry and mo st condit ons resu ted moderate dry to 
marked mo st  redness, s ght swelling, moderate exfoliat on, and 
superf al burns. Resu ts ndicate that system ury w  not occur at 
concentrat ons wh ch do not produce sk ury. 

Source The Dow Chemical Company, M and, M
Reliability va d w th restrict ons 

Study conducted n accordance w th generally accepted sc entific 
es. 

06.08.2004 

5.2.2 EYE IRRITATION 

Species rabbit 
Concentration .1 g 
Dose 
Exposure time 1 hour(s 
Comment 
Number of an mals 
Vehicle 
Result ghtly rr tat 
Classification 
Method other 
Year 

Test substance as prescr bed by 1.1 - 1.4 

Method Both eyes of a fema e New Zea and Wh te rabb t were stained w th 5% 
uoresce n dye and exam or ev dence o ury or alterat ons. The 

rabbit was then al owed to rest for 24 hours before test. 

0.1 g of the mater  were ntroduced nto the r ght eye.  The eye was 
washed w th n 30 seconds for 2 m nutes n a ng stream o  tep d water. 
0.1 g of mater al were ntroduced in a s ash on to the le t eye, but th 
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eye was eft unwashed. 

Immmed ate y after nstillat on into each eye, the rabb t was exam ned or 
gns of discomfort. th n 2-3 m nutes a ter the unwashed eye was 

treated, each eye was observed or conjunct va  and corneal response. 
ar observat ons were made on both eyes at 1 hour, 24 hours, 48 

hours, and 6-8 days post-treatment.  Exam ons were conducted both 
th and w thout f uoresce n dye. 

GLP not compulsory at t me study was performed. 
Result Inst at on o  the test mater nto the rabbit eye resu ted n s 

discomfort, moderate con unct val redness and swelling, moderate 
reddening of the s and trans ent corneal ury. A gns of rr tat on were 
essent y absent 48 hours after treatment. 

Source The Dow Chemical Company, M and, M
Reliability va d w th restrict ons 

Study conducted n accordance w th generally accepted sc entific 
es. 

06.08.2004 

5.3 SENSITIZATION 

5.4 REPEATED DOSE TOXICITY 

Type Sub-chronic 
Species rat 
Sex ma female 
Strain scher 344 
Route of admin. nhalat 
Exposure period 6 h/day 
Frequency of treatm. 5 days week for 9 exposures 
Post exposure period 
Doses 0.05, 0.32, 1.35 ppm 
Control group yes, concurrent vehic 
NOAEL = .32  ppm 
LOAEL = 1.35   ppm 
Method EPA OPPTS 870.3465  
Year 

yes 
Test substance as prescr bed by 1.1 - 1.4 

Method Study Des gn. Groups of 5 rats sex and 5 m ce sex were exposed to 0, 
0.05, 0.32 or 1.35 ppm 0, 0.5, 3.5 and 14.6 m crograms ter, respect ve 
3,6-Penta for 6 hours day, 5 days week or 9 exposures. The highest 
concentrat on was the max mum pract cally atta nable concentrat on. Who 
body exposures were conducted under dynam c air ow condit ons. Animals 
were observed da y and we ghed at se ected nterva s. Ur ne was co ected 
from rats and eva uated immediately pr or to the ast exposure. A l anima 
were necrops ed on the day fo ow ng the ast exposure. B ood samp es 
were obtained for hematolog c and c nical chem stry determ ons. Ma or 
organs were we ssues were eva uated h stopathologica y. 

Test Mater al. A samp e of 3,6-dich oro-2-tr ch oromethy pyr dine ot # 
GW5-88p5) was obtained from Western Div on of The Dow Chem ca 
Company. The mater  was reported by Western Div on to be 98% pure 
and was found to be 97.9% pure Humme , 1988) based on gas 
chromatographic analys s. 

Test Spec es and Husbandry. Ma e and ema e F scher 344 (F-344) rats, 6 
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weeks of age, were obtained from Char es River Breeding Laborator es, 
Inc., K ngston, NY. Se ect on of th s spec es was based on a var ety of 
cons derat ng hardiness, ow nc dence o  resp ratory disease 
and histor ca  contro  data. Upon arr va  at the aboratory,1 the hea th status 
of the animals was determ ned by the aboratory veter 

The rats were acc imated to the aboratory for approximately two weeks 
or to exposure to the test mater al. Anima s were we ghed, random zed 

by body we nto groups of f ve and dually dentif th an 
alphanumer c ear tag. Anima s were placed in rooms des gned to ma nta 
adequate env ronmenta condit ons concerning temperature, re at ve 

dity and photocyc e or the specif c spec es under test. Water and 
Pur na Certif ed Rodent Chow #5002 (Ralston Pur na Co., St. Louis, MO 
were ava ab e ad libitum or a l anima s except dur ng exposure. Analys 
of Pur na Certif ed Rodent Chow was suppl ed by the Ralston Pur 
Company to con rm that the d et provided adequate nutr on and to 
quantify the eve s o  se ected contam nants assoc ated w th the ormu 
process. 

Analys s of tap water mun pal water supply  was per ormed 
accordance w th Laboratory Standard Operat ng Procedures. 

Exposure Chambers. Whole-body exposure to vapors of the test mater 
was conducted in 157 liter stainless steel and glass exposure chambers 
50 cm w de x 50 cm h gh x 50 cm deep w th a pyram da  top and bottom 

under dynam c a r ow condit ons. Chamber air ow was ma nta 
approximately 30 liters nute. 

Generat ng System. Vapors o  3,6-Penta were generated us 
mod cat on o  the g ass J-tube method (Mil er et a ., 1980). The J-tube was 
packed w th glass beads and test mater . Compressed air, preheated w th 
a f ame ess torch (FHT-4, Master Appliance, Rac ne, WI  to the m mum 
extent necessary maximum temperature = 40°C), passed through the J-
tube to facilitate vapor zat on o  the so d test mater al. A though the test 
mater  was 97.9% pure, the impurit es n the test mater al were much 
more vo at e. n prelim nary work pr or to anima  exposures, a freshly 
packed J-tube was prepared and chamber a r samp es were trapped w th 
an imp nger conta ning to uene. The chamber a r contained s x ch or nated 
pyr dines Putz g, 1988). The test mater , 3,6-Penta, accounted or 43% 
area percent  of the ch or nated pyr nes collected n the to uene trap; 2, 

3, 5, 6-tetrach oropyr ne and 2, 3-dich oro-6-tr ch oromethy pyr 
accounted or 28 and 18%, respect ve y. The rema ng three ch or nated 
pyr dines, 2, 3, 4, 6-tetrach oropyr ne, 2, 3, 4, 5, 6-pentachloropyr 
and 2, 3, 4-tr chloro-6-trichloromethy pyr ne accounted or 10% o  the 
tota mater . A chamber a r samp e collected a ter purging the same J-
tube w th air or 25 hours contained 63% 3,6-Penta and 22% 2, 3-d ch oro-
6-tr ch oromethy pyr ne. Anima s were subsequent y exposed to test 
mater that had been purged w th compressed air or at east 27 hours. 
Hence th s study did not nc ude an assessment o the tox co og ca 
propert es of the more vo at e components of the test mater  wh ch were 
purged pr or to conduct ng anima  exposures. 

Chamber Mon tor ng. A ow through each chamber was determ th a 
manometer. The manometer was ca brated w th a DTM-115 gas meter 

nger A um num D aphragm Meter, Amer can Meter D 
Philadelphia, PA or to the start o the study. The temperature and 
re at ve hum dity n the chamber were controlled by a system des gned to 
ma nta n temperature and re at ve hum dity at approximately 22°C and 
50%, respect vely. Chamber a r ow, temperature (m nimum and max mum 

d re at ve hum dity were recorded at the end o  each 6-hour exposure 
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The nom  concentrat on o the test mater n each chamber was. 
ca culated as accurate y as poss ble based on the amount o test mater 
used and the airf ow through the chamber or each exposure per 
However, the nom nal concentrat on was of ted utility due to the sma 
amount of test mater al used each day and the re at ve nsens tivity o the 
balance necessary to we gh the heavy J-tubes imit o detect on 

nal concentrat on was 0.9 ppm 

The analyt ca concentrat on o  3,6-Penta n the chamber was determ 
east 3 t mes exposure per od by gas chromatography HP-5890A, 

ett Packard, Avondale, PA ame onizat on detector. The gas 
chromatographic cond ons were as ows: hel um ow = 30 m 
hydrogen f ow = 30 m n, a r ow = 300 m mm, ector temperature = 
200°C, co umn temperature = 160°C and detector temperature = 250°C. A 
5 meter x 0.53 mm HP- methy  silicone capillary co umn was used for 
separat on of the test mater al from to uene. The gas chromatograph was 
ca brated w th liquid standards of 3,6-Penta d ssolved in to 
Measured vo umes of chamber a r were drawn through an imp 
containing to uene and the concentrat on interpolated from known 
standards. The analyt ca  system was checked pr or to each exposure w th 

east one standard of known concentrat 

Pr or to animal exposures the distr on o test mater al was determ 
from 4 samp e po nts at the extremes of the anima  breath ng zone and the 
reference po nt w th n the chamber. The reference point was approximate 
15 an from the breathing zone. The concentrat  test mater th n the 
4 samp ocat ons for each chamber ranged rom 77-139% from the mean 
reference mean va ue. Because of the re at ve arge range noted dur 
the distr on check, each group o ma e and ema e rats was rotated 

y w th n the chamber. 

Chamber Concentrat on. Groups o  5 rats sex were exposed to analytically 
measured concentrat ons o  0, 0.05, 0.32 and 1.35 ppm 0.0, 0.5, 3.5 and 
14.6 m crograms liter, respect ve  3,6-Penta or 6 hours day, 5 days week 
for 9 exposures exposures occurred on test days 1-5 and 8-11). The 
highest concentrat on was the max mum pract cally atta nable 
concentrat on. These exposure leve s, 0.05, 0.32 and 1.35 ppm, 
corresponded to target concentrat ons o  0, 0.1, 0.5 and 1.5 ppm 3,6-
Penta. At the same t me, these anima s were also exposed to an impur ty 
the test mater  at concentrat ons as high as 0.01, 0.07 and 0.3 ppm 
2,3~dich oro-6-tr ch oromethy pyr 

Observat ons and Records. Each animal was exam ned ophthalmo og ca 
th a pen light pr or to the nit  exposure to 3,6-Penta; there were no 

cant ocu ar abnormalit es noted. All anima s were observed daily a ter 
exposure for overt s gns of tox ty or changes n demeanor. These 
observat nc uded an eva  the ur, eyes, mucous membranes 
and resp rat on. Behav or pattern and nervous system act ty were 
assessed by spec c observat ons or ethargy, tremors, convuls ons, 
sa vat acrimat on, diarrhea and other s gns of a tered centra  nervous 
system funct on. An addit  daily observat on and rout ne mon tor 
weekends were ted to anima  husbandry procedures required to ensure 
the ava ability o ood and water. A l anima s were we ghed on test days 1, 
3, 5,8, and 11. 

ca  Laboratory Determ 

Hemato ogy. B ood samp es were co ected by orb ta nus puncture rom 
rats anesthet zed w th methoxy urane immed ate y pr or to necropsy. The 
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follow ng hematolog c parameters were eva uated or each anima th an 
Ortho ELT-8 (Ortho Instruments, Boston, MA : hematocr 
hemoglob HGB , erythrocyte count RBC , total leukocyte (WBC 
platelet PLAT  count. S des or d erent eukocyte counts were 
prepared for a  animals. The d erent count cons sted o  count 
eukocytes per animal on a Wr ght's stained blood smear. on, the 
morphology of the eukocytes, erythrocytes and plate ets was assessed 

ng the d fferent count. 

ca  Chem stry. B ood samp es or serum analyses were co ected at the 
termina  sacr ce from the orb tal s nus of rats. Serum samples were chilled 

th crushed ice or re r gerated unt yzed. The ollow ng parameters 
were measured w th a Centr Chem automated chem stry analyzer Baker 
Instruments Corp., A entown, PA : urea n trogen (UN), alanine 

notransferase act ty ALT , aspartate am notrans erase act ty AST 
alkaline phosphatase act ty AP , glucose (GLUC), tota  prote n (TP 
album ALE , globu GLOB , cho estero CHOL) and tr ycer 
TRIG). 

nalyses. Ur ne was co ected rom rats immediately pr or to the ast 
exposure. Each specimen was eva uated or co or and appearance. The 
follow ng parameters were measured us ng a Urotron test str p analyzer 

odynam cs, Ind s, IN : bilirubin, glucose, ketones, blood, pH, 
protein and urobilinogen. Specif c gravity o  the ur ne was measured w th a 
refractometer Amer can Opt ca  Company, Keene, NH). M croscopic 
exam on of the sediments o  pooled samp es by exposure group was 
performed. 

Pathology. A l anima s were necrops ed the day ollow ng the last exposure 
to the test mater al. A  rats were fasted overn ght pr or to the scheduled 
necropsy. Each anima  was we ghed, anesthet zed w th methoxy urane 
and humanely euthanized. We ghts o the brain, heart, liver, k dneys and 
testes were recorded from all anima s at the scheduled sacr ce. A 
anima s were exam or gross pathologica terat ons by a veter nary 
pathologist. The necropsy nc uded in s tu exam on of the eyes us 
mo stened glass-s de pressed against the corneal sur ace. A comp ete set 
of t ssues was co ected from each animal and preserved in neutra 
phosphate-buf ered 10% ormalin. The ungs were used w th bu ered 
formalin to the r approximate normal insp ratory vo ume and the nasal 
cav es were f ushed w th formalin v a the pharyngeal duct to nsure rapid 
fixation. 

A comp ete h stopathologic exam ssues was made rom a 
anima n the control and highest exposure group. In addit on, the livers 
from rats exposed to ower concentrat ons of test mater al were exam 

croscopica y. T ssues were processed by convent ona  techn ques, 
sect oned at approximately 6 m crons, stained w th hematoxylin and eos 
and evaluated w th ght m croscopy by a veter nary pathologist. 

Stat st ca  Eva on. Descr pt ve stat st cs mean and standard dev at 
was used to report chamber concentrat ons, temperature and re at ve 

dity and wh te b ood ce erent  counts. 

 rema ng parameters exam ned stat st cally were rst tested for equality 
of var ance us ng Bart ett's test. S nce the equality o var ance was not 
re ected n any parameter exam ned, each parameter was subjected to 
appropr ate parametr c ana ys s as descr bed below. n- ife body we 
was eva uated us ng a three-way analys s of var ance (ANOVA th the 
factors of sex, dose and t me nterva ner, 1971). Hemato exc ud 
different WBC) and c cal chem stry parameters, term nal body we ght, 
organ we absolute and re at ve except testes ne specif c gravity 
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were eva uated us ng a two-way ANOVA w th the actors of sex and dose 
ner, 1971). Resu ts for absolute and re at ve testes we ghts were 

analyzed us ng a one way ANOVA.  s gnif cant dose ef ects were 
determ n the one-way ANOVA, then separate doses were compared 
to contro s us ng Dunnett's test. 

For those parameters exam ned by a two-way ANOVA, exam on was 
made f rst for a s cant sex-dose interact on, If th s ex sted, a one-way 
ANOVA was done separately for each sex. If no sex-dose nteract on was 
dentif ed, and a dose effect was dentif ed, or if n the subsequent 
ANOVA's separated by sex a dose effect was dentif ed, then separate 
ANOVA's were used for each exposure group w th contro . To contro 
mu e compar sons w th control, a Bon erroni correction was used. 

The nom pha leve s used and test references nc 
One-Way ANOVA 

Bart ett's test ner, 1971) a = 0.01 
ANOVA Stee  and Torr e, 1960) a = 0.10 
Dunnett's test ner, 1971) a = 0.05, two-s 

Two-Way ANOVA 
Bart ett's test ner, 1971) a = 0.01 

rst ANOVA ner, 1971) 
Sex-dose a = 0.05 
Dose factor a=0.10 
Second ANOVA ner, 1971) 
Sex-dose a = 0.05 
Dose factor a = 0.05 

Three-Way ANOVA 
Bart ett's test ner, 1971) a = 0.01 

rst ANOVA ner, 1971) 
me-sex-dose a = 0.01 

Sex-dose a = 0.05 
Sex-t me a = 0.05 

me-dose a = 0.05 
Dose    a = 0.10 

Second ANOVA ner, 1971) 
me-sex-dose a = 0.01 

Sex-dose a = 0.05 
Sex-t me a = 0.05 

me-dose a = 0.05 
Dose a = 0.05 

Because numerous measurements are stat st cally compared in the same 
group of anima s, the overa fa se pos tive rate Type errors  could be 
much greater than the above c ted a pha leve s m ght suggest. As a 
consequence, the nal interpretat  numer ca  data cons dered 
stat st ca  analyses along w th other actors, such as dose-response 
re at onships and whether the resu ts were plaus ble n light o  other 
biolog cal and patholog cal ndings. 

1 Accredited by the Amer can Assoc or Accred tat  Laboratory 
ma  Care AAALAC). 

Result Anima s were exposed to t me-weighted average concentrat TWA 
0.05, 0.32 or 1.35 ppm of 3,6-Penta or 6 hours day, 5 days week or 9 
exposures Table 3). These concentrat ons corresponded to target 
concentrat ons o  0, 0.1, 0.5 and 1.5 ppm 3,6-Penta. The highest 
concentrat on, 1.35 ppm 3,6-Penta, was the max mum pract cally atta 
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concentrat thout aerosol ormat n the chamber. The nom 
concentrat on was approximately our t mes higher than the analyt cal 
concentrat on or each exposure leve . As prev y ment oned, the 

nal concentrat on was ca culated as accurately as poss ble. However, 
the lower ca cu or nom nal concentrat ons was 0.9 ppm due to 
the sma l amount of test mater  used each day and the heavy generat 
apparatus 4000 grams n we  wh ch required a balance w th lim ted 
sens tivity 0.1 grams sens tivity . Temperature and re at ve hum ty va 
for anima s exposed to the var ous concentrat ons o  3,6-Penta were 
comparable to contro va ues dur ng the 2 week study. 

RATS. A l anima s survived the 9 exposures to concentrat ons as high as 
1.35 ppm 3,6-Penta w th no overt s gns of tox ty or changes n demeanor 
observed. Body we ghts of ma e and fema e rats exposed to 3,6-Penta 
were comparable to contro va ues. 

Hemato ogy va ues or ma e and ema e rats exposed to 3,6-Penta were 
comparable to contro va ues. Specif c gravity o the urine rom ma e rats 
exposed to 1.35 ppm 3,6-Penta was stat st cally s gnif cant y decreased 
from contro  anima s. A though not stat st cally s gnif cant, the mean ur nary 
spec c gravity n fema es exposed to 0.32 and 1.35 ppm was also 
substant ally ower than for control rats. However, these ur ne specif 
grav ty va ues of anima s exposed to 3,6-Penta were w th n the range o 
norma stor ca  control group va range or ma e rats 1.033-1.069, 
range for fema e rats 1.017-1.059) and thus were not cons dered to be 
exposure-re ated. A  other ur nary parameters measured were comparable 
to contro va ues. A kaline phosphatase act ty was s ght y but stat st cally 

cantly ncreased in ema e rats exposed to 1.35 ppm 3,6-Penta but 
was st th n the range of historical contro va range 74-222mU/m 
for fema e rats used in two-week nhalat on studies. Moreover, the mean 
alkaline phosphatase act ty va or ma e rats exposed to 1.35 ppm was 
comparable to contro va ues. A  rema ca  chem stry va 
ma e and fema e rats exposed to 3,6-Penta were comparable to contro 
va ues. 

Abso ute and re at ve liver we ghts or ma e and ema e rats exposed to 
1.35 ppm 3,6-Penta were stat st cally s cant ncreased (absolute liver 
we ghts were ncreased 9.4 and 14.0%, respect ve rom contro va ues. 

 rema ng absolute and re at ve organ we ght va or rats exposed to 
3,6-Penta were comparable to contro va ues. 

There were no exposure-re ated gross pathologic or h stopathologic 
observat n rats. Except or the ver, m croscopic observat n other 
ssues were nfrequent and a l were cons dered inc dental and/or 

spontaneous events. A though a stat st cally s gnif cant ncrease in a kaline 
phosphatase act ty n ema e rats and absolute and re at ve liver we ghts 
of ma e and fema e rats exposed to 1.35 ppm was observed, th s was not 
accompan ed by exposure-re ated gross or m croscopic changes n the 
ver. However, some ma e rats rom each exposure group and one fema 

contro rat had focal or mu tifoca  areas o  necros s w th n ammat 
usual y beneath the capsule n one ver obe. These les ons were probably 
due to trauma to the liver dur ng animal handling procedures. 

Source The Dow Chemical Company, M and, M
Conclusion The No-Observed-Effect-Leve NOEL) n th s study was cons dered to be 

0.32 ppm 3,6-Penta. 
Reliability valid w thout restr ct 
20.09.2004 

Type Sub-chronic 
Species mouse 
Sex ma female 
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Strain B6C3F1 
Route of admin. nhalat 
Exposure period 6 h/day 
Frequency of treatm. 5 days week for 9 exposures 
Post exposure period 
Doses 0.05, 0.32, 1.35 ppm 
Control group yes, concurrent vehic 
NOAEL = .32 - ppm 
Method EPA OPPTS 870.3465  
Year 

yes 
Test substance as prescr bed by 1.1 - 1.4 

Method Study Des gn. Groups of 5 m ce sex were exposed to 0, 0.05, 0.32 or 1.35 
0, 0.5, 3.5 and 14.6 m crograms liter, respect vely  3,6-Penta or 6 

hours day, 5 days week or 9 exposures. The highest concentrat on was 
the max mum pract cally atta nable concentrat on. Whole body exposures 
were conducted under dynam c a ow condit ons. Anima s were observed 

y and we ghed at se ected nterva s. Ur ne was co ected rom rats and 
eva uated immediately pr or to the ast exposure. A  anima s were 
necrops ed on the day follow ng the ast exposure. B ood samp es were 
obtained for hemato og c and c ca chem stry determ ons. Ma or 
organs were we ssues were eva uated h stopathologica y. 

Test Mater al. A samp e of 3,6-dich oro-2-tr ch oromethy pyr dine ot # 
GW5-88p5) was obtained from Western Div on of The Dow Chem ca 
Company. The mater  was reported by Western Div on to be 98% pure 
and was found to be 97.9% pure Humme , 1988) based on gas 
chromatographic analys s. 

Test Spec es and Husbandry. Ma e and ema e B6C3F1 m ce, 6 weeks of 
age, were obtained from Char es River Breeding 
Laborator es, Inc., Rale gh, NC. Se ect on o  th s spec es was based on a 
var ety of cons derat nc uding hard ness, ow nc dence of resp ratory 
disease and histor cal contro  data. Upon arr val at the laboratory,1 the 
health status of the anima s was determ ned by the aboratory veter an. 

The m ce were acclimated to the laboratory or approximately two weeks 
or to exposure to the test mater al. Anima s were we ghed, random zed 

by body we nto groups of f ve and dually dentif th an 
alphanumer c ear tag. Anima s were placed in rooms des gned to ma nta 
adequate env ronmenta condit ons concerning temperature, re at ve 

dity and photocyc e or the specif c spec es under test. Water and 
Pur na Certif ed Rodent Chow #5002 (Ralston Pur na Co., St. Louis, MO 
were ava ab e ad libitum or a l anima s except dur ng exposure. Analys 
of Pur na Certif ed Rodent Chow was suppl ed by the Ralston Pur 
Company to con rm that the d et provided adequate nutr on and to 
quantify the eve s o  se ected contam nants assoc ated w th the ormu 
process. 

Analys s of tap water mun pal water supply  was per ormed 
accordance w th Laboratory Standard Operat ng Procedures. 

Exposure Chambers. Whole-body exposure to vapors of the test mater 
was conducted in 157 liter stainless steel and glass exposure chambers 
50 cm w de x 50 cm h gh x 50 cm deep w th a pyram da  top and bottom 

under dynam c a r ow condit ons. Chamber air ow was ma nta 
approximately 30 liters nute. 

Generat ng System. Vapors o  3,6-Penta were generated us 
mod cat on o  the g ass J-tube method (Mil er et a ., 1980). The J-tube was 
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packed w th glass beads and test mater . Compressed air, preheated w th 
a f ame ess torch (FHT-4, Master Appliance, Rac ne, WI  to the m mum 
extent necessary maximum temperature = 40°C), passed through the J-
tube to facilitate vapor zat on o  the so d test mater al. A though the test 
mater  was 97.9% pure, the impurit es n the test mater al were much 
more vo at e. n prelim nary work pr or to anima  exposures, a freshly 
packed J-tube was prepared and chamber a r samp es were trapped w th 
an imp nger conta ning to uene. The chamber a r contained s x ch or nated 
pyr dines Putz g, 1988). The test mater , 3,6-Penta, accounted or 43% 
area percent  of the ch or nated pyr nes collected n the to uene trap; 2, 

3, 5, 6-tetrach oropyr ne and 2, 3-dich oro-6-tr ch oromethy pyr 
accounted or 28 and 18%, respect ve y. The rema ng three ch or nated 
pyr dines, 2, 3, 4, 6-tetrach oropyr ne, 2, 3, 4, 5, 6-pentachloropyr 
and 2, 3, 4-tr chloro-6-trichloromethy pyr ne accounted or 10% o  the 
tota mater . A chamber a r samp e collected a ter purging the same J-
tube w th air or 25 hours contained 63% 3,6-Penta and 22% 2, 3-d ch oro-
6-tr ch oromethy pyr ne. Anima s were subsequent y exposed to test 
mater that had been purged w th compressed air or at east 27 hours. 
Hence th s study did not nc ude an assessment o the tox co og ca 
propert es of the more vo at e components of the test mater  wh ch were 
purged pr or to conduct ng anima  exposures. 

Chamber Mon tor ng. A ow through each chamber was determ th a 
manometer. The manometer was ca brated w th a DTM-115 gas meter 

nger A um num D aphragm Meter, Amer can Meter D 
Philadelphia, PA or to the start o the study. The temperature and 
re at ve hum dity n the chamber were controlled by a system des gned to 
ma nta n temperature and re at ve hum dity at approximately 22°C and 
50%, respect vely. Chamber a r ow, temperature (m nimum and max mum 

d re at ve hum dity were recorded at the end o  each 6-hour exposure 

The nom  concentrat on o the test mater n each chamber was. 
ca culated as accurate y as poss ble based on the amount o test mater 
used and the airf ow through the chamber or each exposure per 
However, the nom nal concentrat on was of ted utility due to the sma 
amount of test mater al used each day and the re at ve nsens tivity o the 
balance necessary to we gh the heavy J-tubes imit o detect on 

nal concentrat on was 0.9 ppm 

The analyt ca concentrat on o  3,6-Penta n the chamber was determ 
east 3 t mes exposure per od by gas chromatography HP-5890A, 

ett Packard, Avondale, PA ame onizat on detector. The gas 
chromatographic cond ons were as ows: hel um ow = 30 m 
hydrogen f ow = 30 m n, a r ow = 300 m mm, ector temperature = 
200°C, co umn temperature = 160°C and detector temperature = 250°C. A 
5 meter x 0.53 mm HP- methy  silicone capillary co umn was used for 
separat on of the test mater al from to uene. The gas chromatograph was 
ca brated w th liquid standards of 3,6-Penta d ssolved in to 
Measured vo umes of chamber a r were drawn through an imp 
containing to uene and the concentrat on interpolated from known 
standards. The analyt ca  system was checked pr or to each exposure w th 

east one standard of known concentrat 

Pr or to animal exposures the distr on o test mater al was determ 
from 4 samp e po nts at the extremes of the anima  breath ng zone and the 
reference po nt w th n the chamber. The reference point was approximate 
15 an from the breathing zone. The concentrat  test mater th n the 
4 samp ocat ons for each chamber ranged rom 77-139% from the mean 
reference mean va ue. Because of the re at ve arge range noted dur 
the distr on check, each group o ma e and ema e m ce was rotated 
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y w th n the chamber. 

Chamber Concentrat on. Groups o  5 m ce sex were exposed to 
analyt cally measured concentrat ons o  0, 0.05, 0.32 and 1.35 ppm 0.0, 
0.5, 3.5 and 14.6 m crograms liter, respect ve  3,6-Penta or 6 hours day, 
5 days week for 9 exposures exposures occurred on test days 1-5 and 8-
11). The h ghest concentrat on was the max mum pract ca y atta 
concentrat on. These exposure leve s, 0.05, 0.32 and 1.35 ppm, 
corresponded to target concentrat ons o  0, 0.1, 0.5 and 1.5 ppm 3,6-
Penta. At the same t me, these anima s were also exposed to an impur ty 
the test mater  at concentrat ons as high as 0.01, 0.07 and 0.3 ppm 2,3-

oro-6-trich oromethylpyr ne. 

Observat ons and Records. Each animal was exam ned ophthalmo og ca 
th a pen light pr or to the nit  exposure to 3,6-Penta; there were no 

cant ocu ar abnormalit es noted. All anima s were observed daily a ter 
exposure for overt s gns of tox ty or changes n demeanor. These 
observat nc uded an eva  the ur, eyes, mucous membranes 
and resp rat on. Behav or pattern and nervous system act ty were 
assessed by spec c observat ons or ethargy, tremors, convuls ons, 
sa vat acrimat on, diarrhea and other s gns of a tered centra  nervous 
system funct on. An addit  daily observat on and rout ne mon tor 
weekends were ted to anima  husbandry procedures required to ensure 
the ava ability o ood and water. A l anima s were we ghed on test days 1, 
3, 5,8, and 11. 

ca  Laboratory Determ 

Hemato ogy. B ood samp es were co ected by orb ta nus puncture rom 
ce anesthetized w th methoxy urane immediately prior to necropsy. The 

follow ng hematolog c parameters were eva uated or each anima th an 
Ortho ELT-8 (Ortho Instruments, Boston, MA : hematocr 
hemoglob HGB , erythrocyte count RBC , total leukocyte (WBC 
platelet PLAT  count. S des or d erent eukocyte counts were 
prepared for a  animals. The d erent count cons sted o  count 
eukocytes per animal on a Wr ght's stained blood smear. on, the 
morphology of the eukocytes, erythrocytes and plate ets was assessed 

ng the d fferent count. 

ca  Chem stry. B ood samp es or serum analyses were co ected at the 
term na  sacr ce from the orb nus of m ce. Serum samp es were 
ch th crushed ice or re r gerated unt  analyzed. The ollow 
parameters were measured w th a Centr iChem automated chem stry 
analyzer Baker Instruments Corp., A entown, PA : urea nitrogen (UN), 
alanine am notrans erase act ty ALT , aspartate am notrans erase 
act ty AST , a ka ne phosphatase act ty AP , glucose (GLUC), tota 
protein (TP , album ALE , globu GLOB , cho estero CHOL) and 

ycer des TRIG). 

Pathology. A l anima s were necrops ed the day ollow ng the last exposure 
to the test mater al. M ce were not asted overn ght pr or to the scheduled 
necropsy. Each anima  was we ghed, anesthet zed w th methoxy urane 
and humanely euthanized. We ghts o the brain, heart, liver, k dneys and 
testes were recorded from all anima s at the scheduled sacr ce. A 
anima s were exam or gross pathologica terat ons by a veter nary 
pathologist. The necropsy nc uded in s tu exam on of the eyes us 
mo stened glass-s de pressed against the corneal sur ace. A comp ete set 
of t ssues was co ected from each animal and preserved in neutra 
phosphate-buf ered 10% ormalin. The ungs were used w th bu ered 
formalin to the r approximate normal insp ratory vo ume and the nasal 
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cav es were f ushed w th formalin v a the pharyngeal duct to nsure rapid 
fixation. 

A comp ete h stopathologic exam  t ssues sted was made rom all 
anima n the control and highest exposure group. n addit on, the livers 
from m ce exposed to ower concentrat ons o test mater al were exam 

croscopica y. T ssues were processed by convent ona  techn ques, 
sect oned at approximately 6 m crons, stained w th hematoxylin and eos 
and evaluated w th ght m croscopy by a veter nary pathologist. 

Stat st ca  Eva on. Descr pt ve stat st cs mean and standard dev at 
was used to report chamber concentrat ons, temperature and re at ve 

dity and wh te b ood ce erent  counts. 

 rema ng parameters exam ned stat st cally were rst tested for equality 
of var ance us ng Bart ett's test. S nce the equality o var ance was not 
re ected n any parameter exam ned, each parameter was subjected to 
appropr ate parametr c ana ys s as descr bed below. n- ife body we 
was eva uated us ng a three-way analys s of var ance (ANOVA th the 
factors of sex, dose and t me nterva ner, 1971). Hemato exc ud 
different WBC) and c cal chem stry parameters, term nal body we ght, 
organ we absolute and re at ve except testes ne specif c gravity 
were eva uated us ng a two-way ANOVA w th the actors of sex and dose 

ner, 1971). Resu ts or absolute and re at ve testes we ghts were 
analyzed us ng a one way ANOVA.  s gnif cant dose ef ects were 
determ n the one-way ANOVA, then separate doses were compared 
to contro s us ng Dunnett's test. 

For those parameters exam ned by a two-way ANOVA, exam on was 
made f rst for a s cant sex-dose interact on, If th s ex sted, a one-way 
ANOVA was done separately for each sex. If no sex-dose nteract on was 
dentif ed, and a dose effect was dentif ed, or if n the subsequent 
ANOVA's separated by sex a dose effect was dentif ed, then separate 
ANOVA's were used for each exposure group w th contro . To contro 
mu e compar sons w th control, a Bon erroni correction was used. 

The nom pha leve s used and test references nc 
One-Way ANOVA 

Bart ett's test ner, 1971) a = 0.01 
ANOVA Stee  and Torr e, 1960) a = 0.10 
Dunnett's test ner, 1971) a = 0.05, two-s 

Two-Way ANOVA 
Bart ett's test ner, 1971) a = 0.01 

rst ANOVA ner, 1971) 
Sex-dose a = 0.05 
Dose factor a=0.10 
Second ANOVA ner, 1971) 
Sex-dose a = 0.05 
Dose factor a = 0.05 

Three-Way ANOVA 
Bart ett's test ner, 1971) a = 0.01 

rst ANOVA ner, 1971) 
me-sex-dose a = 0.01 

Sex-dose a = 0.05 
Sex-t me a = 0.05 

me-dose a = 0.05 
Dose    a = 0.10 

Second ANOVA ner, 1971) 
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me-sex-dose a = 0.01 
Sex-dose a = 0.05 
Sex-t me a = 0.05 

me-dose a = 0.05 
Dose a = 0.05 

Because numerous measurements are stat st cally compared in the same 
group of anima s, the overa fa se pos tive rate Type errors  could be 
much greater than the above c ted a pha leve s m ght suggest. As a 
consequence, the nal interpretat  numer ca  data cons dered 
stat st ca  analyses along w th other actors, such as dose-response 
re at onships and whether the resu ts were plaus ble n light o  other 
biolog cal and patholog cal ndings. 

1 Accredited by the Amer can Assoc or Accred tat  Laboratory 
ma  Care AAALAC). 

Result Anima s were exposed to t me-weighted average concentrat TWA 
0.05, 0.32 or 1.35 ppm of 3,6-Penta or 6 hours day, 5 days week or 9 
exposures Table 3). These concentrat ons corresponded to target 
concentrat ons o  0, 0.1, 0.5 and 1.5 ppm 3,6-Penta. The highest 
concentrat on, 1.35 ppm 3,6-Penta, was the max mum pract cally atta 
concentrat thout aerosol ormat n the chamber. The nom 
concentrat on was approximately our t mes higher than the analyt cal 
concentrat on or each exposure leve . As prev y ment oned, the 

nal concentrat on was ca culated as accurately as poss ble. However, 
the lower ca cu or nom nal concentrat ons was 0.9 ppm due to 
the sma l amount of test mater  used each day and the heavy generat 
apparatus 4000 grams n we  wh ch required a balance w th lim ted 
sens tivity 0.1 grams sens tivity . Temperature and re at ve hum ty va 
for anima s exposed to the var ous concentrat ons o  3,6-Penta were 
comparable to contro va ues dur ng the 2 week study. 

MICE. A ce surv ved the 9 exposures to concentrat ons as high as 1.35 
ppm 3,6-Penta w th no overt s gns o tox ty or changes n demeanor 
observed. The body we ghts of ma e and fema e m ce exposed to 3,6-
Penta were comparable to contro va Tab es 21, 22 and 31). 

Hemato ogy and c ca chem stry va ues are presented in Tables 23-28 

31. There were no exposure-re ated effects noted n any o these 
parameters n m ce. 

The term nal body we ghts and absolute and re at ve organ we ghts of ma 
and fema e m ce are presented in Tables 29-31, respect ve y. The absolute 
and re at ve liver we ghts of ma e and fema e m ce exposed to 1.35 ppm 
3,6-Penta were stat st ca y s cantly ncreased (absolute liver we ghts 
were ncreased 2.6 and 19.5%, respect ve rom contro va ues. AU other 
organ we ght va ues were comparable to contro va ues. 

There were no exposure-re ated gross pathologic or h stopathologic 
observat n m ce Tab es 32 and 33). A though the absolute and 
re at ve liver we ghts o ma e and fema e m ce exposed to 1.35 ppm 3,6-
Penta were ncreased, th s was not accompanied by any gross or 

croscopic changes ndicat ve o  an exposure-re ated ef ect. Severa ce 
from the contro  and exposed groups had aspirated blood in their 
secondary to the decap tat on procedure. M croscopically, these m ce had 
foca  or mu tifoca  areas o ntraalveolar hemorrhage. 

Source The Dow Chemical Company, M and, M
Conclusion The No-Observed-Effect-Leve NOEL) n th s study was cons dered to be 
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0.32 ppm 3,6-Penta. 
Reliability valid w thout restr ct 
20.09.2004 
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5.9 SPECIFIC INVESTIGATIONS 

5.10 EXPOSURE EXPERIENCE 

5.11 ADDITIONAL REMARKS 
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6.1 ANALYTICAL METHODS 

6.2 DETECTION AND IDENTIFICATION 
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8.5  WASTE MANAGEMENT 
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10.1 END POINT SUMMARY 

10.2 HAZARD SUMMARY 

Chapter Tox 
Memo Compar son of DEREK pro iles or test mater al and Pentachloropyr 

DEREK for W ndows report 

Date Created: Monday, December 08, 2003 
Vers 7.0.0 
Database: Pr vate Lhasa Ltd\LPS 700\D w700.mdb 
Database Vers DFW7.0.0_22_09_2003 
Test ng Against: erts 

Spec es: bacter um 
mamma 
Salmonella typhimur um 

SuperEndpoints: Carc nogenic ty 
Genotox city 
Irritat on 

scellaneous endpoints 
Resp ratory sens sat 
Sk n sens sat 
Thyro d toxic ty 

der Tautomers: True 
Hydrogen Opt ons: Perceive imp t and exp t hydrogens 
Overr de automat c Log P ca cu Fa se 
AutoSave: Off 
AutoSave Directory: N:\Pr vate Lhasa Ltd\LPS 700\work 
Name F eld: 

Compound Name:  2-Chloro-5-tr ch oromethy pyr 

Log Kp: -2.325 Calcu ated by the Potts & Guy equat 
Log P: 2.54 Calcu ated by the Mor guchi est mat 
Mo ecu ar We ght: 230.909 Calculated by LPS 

Subm tted Compound: 

List of a erts found: 

122 Di- to poly-halogenated alkane or cyc oalkane. Carc nogenic ty. 
Number of matches = 1 
346 Trichloromethyl aromat c compound. Mutagenic ty. Number o matches 

LHASA PREDICTIONS 

Carc nogenic ty 
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mammal - Reasoning 

Carc nogenic ty n mamma s PLAUS BLE 
Carc nogenic ty a ert set 1 CERTAIN 
Spec es dependent var able 22] PLAUS BLE 

ert 122] CERTAIN 
[spec es mamma   [CERTAIN 

Alert overv ew:  122 Di- to po y-ha ogenated alkane or cycloa kane 

Some halo-a kanes are alky at ng agents, not needing metabolic act vat on. 
However, free-radical pathways have been postu ated or 1,1,1-
tr ha oalkanes. 

References: 

e: General pr nc ples for eva ng the sa ety o compounds used in 
food-produc ng anima s. 
Author: Food and Drug Adm nistrat on (FDA 
Source: Food and Drug Adm nistrat on Report, 1986, -7- -17, Ju 
1994 rev on ava able at 
"http: www.fda.gov cvm guidance/gu deline3toc.html". 

Locat ons: 

Examp es: - to po y-halogenated a kane or cyc oalkane) 

No examp

 Custom Examples: 122 Di- to poly-ha ogenated alkane or cyc oalkane) 

No examp 

Mutagenic ty 

bacter um - Reasoning 

Mutagenic ty n v tro n bacter um s PLAUS BLE 
ert 346] CERTAIN 

[spec es bacter um   [CERTAIN 

Salmonella typhimur um - Reasoning 

Mutagenic ty n v tro n Salmone a typhimur um s PLAUS BLE 
ert 346] CERTAIN 

[spec es bacter um   [CERTAIN 

ert overv ew:  346 Tr ch oromethy  aromatic compound 

Mutagenic ty: Ames test 

Th s alert descr bes the mutagenic ty o  tr ch oromethy aromat 
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compounds. 

Compounds of th s type generally exh bit mutagenic ty in the Ames test, 
notably n Salmonella stra ns TA98 and TA100 in the presence, but not 
absence, of S9 Ze ger et a  1988, 1992, Yasuo et al Trif uoromethy 
aromat c compounds are not, however, mutagenic n the Ames test Ze 
et al 1988, 1992, Haworth et a 

References: 

e: Salmonella mutagenic ty tests: V.  Resu ts rom the test ng o
chem ca s. 
Author: Ze ger E, Anderson B, Haworth S, Law or T and 
Mortelmans K. 
Source: Env ronmenta  and Mo ecu ar Mutagenes s, 1992, 19 
supplement 21), 2-141. 

e: Salmonella mutagenic ty test resu ts or 250 chemicals. 
Author: Haworth S, Law or T, Morte mans K, Speck W and Ze ger 

Source: Env ronmenta  Mutagenes s, 1983, 5 (supplement 1), 3-142. 

e: Salmonella mutagenic ty tests: V. Resu ts rom the test ng o
chem ca s. 
Author: Ze ger E, Anderson B, Haworth S, Law or T and 
Mortelmans K. 
Source: Env ronmenta  and Mo ecu ar Mutagenes s, 1988, 11 
supplement 12), 1-158. 

e: Mutagenic ty of benzotr ch or de and re ated compounds. 
Author: Yasuo K, Fujimoto S, Katoh M, K kuch  Y and Kada T. 
Source: Mutat on Research, 1978, 58, 143-150. 

Locat ons: 

Examp es: 346 Tr ch oromethy  aromat c compound) 

No examp 

DEREK for W ndows report 

Date Created: Monday, December 08, 2003 
Vers 7.0.0 
Database: Pr vate Lhasa Ltd\LPS 700\D w700.mdb 
Database Vers DFW7.0.0_22_09_2003 
Test ng Against: erts 

Spec es: bacter um 
mamma 
Salmonella typhimur um 

SuperEndpoints: Carc nogenic ty 
Genotox city 
Irritat on 

scellaneous endpoints 
Resp ratory sens sat 
Sk n sens sat 
Thyro d toxic ty 
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der Tautomers: True 
Hydrogen Opt ons: Perceive imp t and exp t hydrogens 
Overr de automat c Log P ca cu Fa se 
AutoSave: Off 
AutoSave Directory: N:\Pr vate Lhasa Ltd\LPS 700\work 
Name F eld: 

Compound Name:   2,3,4,5,6-pentachloropyr 

Log Kp: -2.45 Calcu ated by the Potts & Guy equat 
Log P: 2.54 Calcu ated by the Mor guchi est mat 
Mo ecu ar We ght: 251.327 Calculated by LPS 

Subm tted Compound: 

List of a erts found: 

438 Act vated pyr dine, quino ne or soquinol ne. Sk n sens sat 
Number of matches = 3 

LHASA PREDICTIONS 

Sk n sens sat 

mammal - Reasoning 

Skin sensitisation in mamma is PLAUSIBLE 
[Sk n sens sat on a ert]   [CERTAIN 
[spec es mamma   [CERTAIN 

ert overv ew:  438 Act vated pyr dine, quinoline or soquinoline 

ectrophilic subst tuted pyr dines, quino nes or soquinol nes may react 
th sk n protein v a a SnAr mechanism. c subst tut 

proceed s y at aromat c carbons, but compounds of th s type are 
suscept e to nuc eophilic attack at the r ng carbon attached to R1 n the 
presence of electron w thdraw ng groups n the ortho and para r 

ons.  The r trogens can exert a strong act vat on, and may 
behave analogous y to n tro groups on act vated benzenes ert 415).  The 
act vat s enhanced further if the r trogen s pos tive y charged as N-

de or N-Me.  The react ty of these compounds s dependent on the 
comb on of the strength o  the eav ng group R1, and the strength and 
number of the e ectron w thdraw ng groups R2 [Roberts, March, 
Landsteiner and Jacobs, De Boer and D rkx 

The presence of a sk n sens sat on structura ert w th n a mo ecu 
ndicates the mo ecu e has the potent al to cause sk n sens sat 
Whether or not the mo ecu e w ll be a sk n sens ser w ll a so depend upon 
ts percutaneous absorpt Generally, sma lipophil c mo ecu es are 
more readily absorbed into the sk n and are there ore more like y to cause 
sensitisation. 
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References: 

e: Studies on the sens zat on o  anima s w th s mp e chem ca 
compounds.  II. 
Author: Landsteiner K and Jacobs J. 
Source: Journal of Experimental Medic ne, 1936, 64, 625-639. 

e: Annex to comm ss on direct ve 93/72/EEC o  1 September 1993 
ng to technica  progress or the nineteenth t me counc  direct ve 

67/548/EEC on the approximat  the aws, regulat ons and 
strative prov ons re at ng to the c ass cat on, ... 
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e: Linear free energy re at onships or react ons of electrophilic ha o-
and pseudohalobenzenes, and their applicat n predict  sk 
sens zat on potent or SnAr electrophiles. 
Author: Roberts DW. 
Source: cal Research n Tox co ogy, 1995, 8, 545-551. 

e: Aromatic nuc eophilic subst tut 
Author: March J. 
Source: Advanced organic chem stry.  React ons, mechanisms, and 
structure, 3rd edit on, March J, Wiley-Intersc ence, New York, 1985, 576-

e: Act vat ng effects of the nitro group n aromat c subst tut ons. 
Author: De Boer TJ and Dirkx IP. 
Source: The Chem stry of the nitro and n troso groups.  Part 1, 
Chapter 8, Feuer H editor , Intersc ence Publishers, New York, 1969, 487-

Locat ons: 

Examp es: 438 Act vated pyr ne, qu noline or soquinol 

Examp e 1. 2-f uoro-5-trif uoromethy pyr 
CAS Number: 69045-82-5 

Test Data: 2-f uoro-5-trif uoromethy pyr 

Spec es: unspec 
Assay: unspecif ed 
Resu t: R43 

References: 

e: Annex to comm ss on direct ve 93/72/EEC o  1 September 1993 
ng to technica  progress or the nineteenth t me counc  direct ve 

67/548/EEC on the approximat  the aws, regulat ons and 
strative prov ons re at ng to the c ass cat on, ... 
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Author: Comm ss on of the European Commun es. 
Source: Off  Journal o  the European Commun es, 1993, 36 

, 1-1409. 

Examp e 2. 2,3,5,6-tetrachloro-4- methy sulphonyl)pyr 
CAS Number: 13108-52-6 

Test Data: 2,3,5,6-tetrach oro-4- methy su pyr dine) 

Spec es: unspec 
Assay: unspecif ed 
Resu t: R43 

References: 

e: Comm ss on directive 94/69/EC o  19 December 1994 adapt ng to 
technica  progress for the twenty-f rst t me council d rective 67/548/EEC on 
the approximat on o aws, regulat ons and adm strative prov 
re at ng to the c ass ficat on, packag ng ... 
Author: Comm ss on of the European Commun es. 
Source: Off  Journal o  the European Commun es, 1994, 37 
L381), 1-1485. 

Source The Dow Chemical Company, M and, M
Reliability va d w th restrict ons 
20.09.2004 

10.3 RISK ASSESSMENT 



Existing Chemical 
CAS No. 
Common name 

Producer related part 
Company 
Creation date 

Substance related part 
Company 
Creation date 

Status 
Memo 

Printing date 
Revision date 
Date of last update 

Number of pages 

Chapter (profile) 
Reliability (profile) 
Flags (profile) 

IUCLID 

Data Set 
ID: 2176-62-7 
2176-62-7 
2,3,4,5,6-Pentachloropyridine 

The Dow Chemical Company 
20.05.2002 

The Dow Chemical Company 
20.05.2002 

22.09.2004 

22.09.2004 

64 

Chapter: 1,2, 3,4, 5, 6, 7, 8, 10 
Reliability: without reliability, 1, 2, 3, 4 

: Flags: without flag, confidential, non confidential, WGK (DE), TA-Luft (DE), 
Material Safety Dataset, Risk Assessment, Directive 67/548/EEC, SIDS 

111 
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: Pi

 : 
Phone : 
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1. General Information 2176-62-7 
22.09.2004 

1.0.1 APPLICANT AND COMPANY NFORMATION 

Type
Name Dow AgroSciences 
Contact person 

Street 9330 Zionsville Road 
Town  Indianapo s, IN 46268-1189 
Country United States 

Telefax 
Telex 
Cedex
Email 
Homepage

04.06.2002 

Type
Name The Dow Chemical Company 
Contact person 

Street 2020 Dow Center 
Town 48674 Mid and, Michigan 
Country United States 

Telefax 
Telex 
Cedex
Email 
Homepage

20.05.2002 

1.0.2 LOCATION OF PRODUCTION SITE, IMPORTER OR FORMULATOR 

Type
Name of plant 
Street
Town
Country United States 

Telefax 
Telex 
Cedex
Email 
Homepage

04.06.2002 

Type
Name of plant 
Street
Town ttsburg, CA 
Country United States 

Telefax 
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: 
: 
: 
: 

1.0.3 

: 
: 
: Freeport, TX 
: 

Phone : 
: 
: 
: 
: 
: 

1.0.4 

1.1.0 

: 
: i
: solid 
: > 99 /w 

Colour : 
Odour : 

: l la = C5Cl5N 
l l i

ic 
i lid 

i

1.1.2 SPECTRA 

PCP 

1. General Information 2176-62-7 
22.09.2004 

Telex 
Cedex
Email 
Homepage

04.06.2002 

IDENTITY OF RECIPIENTS 

Name of recipient The Dow Chemical Company 
Street
Town
Country United States 

Telefax 
Telex 
Cedex
Email 
Homepage

04.06.2002 

DETAILS ON CATEGORY/TEMPLATE 

SUBSTANCE IDENTIFICATION 

1.1.1 GENERAL SUBSTANCE INFORMATION 

Purity type 
Substance type norganic 
Physical status 
Purity % w

Test substance Molecu ar formu
Mo ecu ar we ght = 251.3 
Substance Type = organ
Phys cal status = white so
Odor = sharp pyrid ne-like 

04.06.2002 

1.2 SYNONYMS AND TRADENAMES 

:Pentachloropyridine 

20.05.2002 
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1.3 

: 
CAS-No : 
EC-No : 

: l i
la : 

Value : 

: 
CAS-No : 
EC-No : 

: i
la : 

Value : = .4 /w 

: 

1.6.1 

1.6.2 

I

1.7 

: 
: i

: 

3) 

: 
: 

1. General Information 2176-62-7 
22.09.2004 

04.06.2002 

IMPURITIES 

Purity

EINECS-Name 2,5,6-trich oro-3-pyrid necarboxylic acid 
Molecular formu

04.06.2002 

Purity
2808-86-8 

EINECS-Name Tetrachloropyr dine 
Molecular formu

% w

04.06.2002 

1.4 ADDITIVES 

1.5 TOTAL QUANTITY 

Quantity  10 - 50 tonnes produced in  

04.06.2002 

LABELLING 

CLASSIFICATION 

1.6.3 PACKAG NG 

USE PATTERN 

Type of use type 
Category Non dispers ve use 

Remark 1) 75 % used in the manufacturing of Symtet 
2) 24.9 % sent to Freeport, Texas 

0.1% sent to external customers 
04.06.2002 

Type of use type 
Category Use in closed system 

04.06.2002 
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: ial 
: 

: ial 
: l

: 
: 

1.7.1 

: 
: 

1.8.2 

1.8.3 

1.8.5 

1.8.6 

1.9.2 

1. General Information 2176-62-7 
22.09.2004 

Type of use industr
Category Agricultural industry 

04.06.2002 

Type of use industr
Category other: pharmaceutica  industry 

04.06.2002 

Type of use use 
Category Intermediates 

04.06.2002 

DETAILED USE PATTERN 

1.7.2 METHODS OF MANUFACTURE 

1.8 REGULATORY MEASURES 

1.8.1 OCCUPATIONAL EXPOSURE LIMIT VALUES 

Type of limit other: Dow AgroSciences Industrial Hygiene Guide 
Limit value 7 mg/m3 

04.06.2002 

ACCEPTABLE RESIDUES LEVELS 

WATER POLLUTION 

1.8.4 MAJOR ACCIDENT HAZARDS 

AIR POLLUTION 

LISTINGS E.G. CHEMICAL INVENTORIES 

1.9.1 DEGRADATION/TRANSFORMATION PRODUCTS 

COMPONENTS 
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1. General Information 2176-62-7 
22.09.2004 

1.10 SOURCE OF EXPOSURE 

Remark Sampling conducted using Proper Protective Equ pment per the MSDS 
recommendation. 
Sources of Exposure 
This chemical is produced in Pittsburg, California and is shipped to 
Freeport, Texas.  Therefore, chemica  is present at two s tes. 
chemica  known as PCP is an intermed ate in the production of Symtet and 
Starane Herbicide.  Chlor ne and P colines are reacted in a vapor phase 
reactor followed by a series of liquid phase reactors.  This material is then 
distilled w th the PCP product stored in a tank prior to load ng into a rail car.  
The unreacted material is recyc ed back to the reactors and reprocessed. 
The system s fully conta ned w th no atmospheric vents. Vents are 
collected and sent to a vent condenser fo owed by therma nc nerat on or 
caustic scrubber. The scrubber effluent is sent to a Chlorinolysis facility for 
treatment and disposal. We have in process f ow meters that perform 
materia ances to ensure and track that PCP volumes do not escape 
into the env ronment. PCP is present in the Symtet intermed ate at the 0.1 -
0.6 wt% level.  PCP is not present in the end-use products of Gar

opyr) or Chlorpyrifos. PCP is also present in N-Serve 24 at the 0.2 - 
0.44 wt% levels.  This is an end use product. 

04.06.2002 

1.11 ADDITIONAL REMARKS 

1.12 LAST LITERATURE SEARCH 

REVIEWS 
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2.1 

Value : 
: 
: 
: 

GLP : 
: 

: 
(1) 

2.2 

Value : = 273 °C at 
Decomposi : 

: l
 : 

GLP : 
: 

(2) 

Decomposi : 
: 
: 

GLP : 
: 

: 
(3) 

: 
: = 3.53  at °C 
: 
: 
: 

GLP : 
: 

(3) 

2. Physico-Chemical Data 2176-62-7 
22.09.2004 

MELTING POINT 

= 125 - 126 °C 
Sublimation 
Method 
Year 1982 

Test substance as prescribed by 1.1 - 1.4 

Remark Measured value 
04.06.2002 

BOILING POINT 

tion 
Method other: calcu ated 
Year 2002 

Test substance 

04.06.2002 

2.3 DENSITY 

2.3.1 GRANULOMETRY 

2.4 VAPOUR PRESSURE 

tion 
Method other (measured) 
Year 1967 

no data 
Test substance as prescribed by 1.1 - 1.4 

Remark 0.014 mm Hg at 25 0C 
04.06.2002 

2.5 PARTITION COEFFICIENT 

Partition coefficient 
Log pow 
pH value 
Method other (measured) 
Year 1967 

no data 
Test substance as prescribed by 1.1 - 1.4 

04.06.2002 
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: 
Value : = 8.5 
pH : 

: at  °C 
: 

i l. : 
pKa : 

: 
: 
: 
: 
: 

GLP : 
: 

: Di i i l l  i i in 
i

(4) 

2.7 

2.10 

2.11 

2.13 VISCOSITY 

2. Physico-Chemical Data 2176-62-7 
22.09.2004 

2.6.1 SOLUBILITY IN DIFFERENT MEDIA 

Solubility in 
mg/l at 25 °C 

value 
 concentration 
Temperature effects 
Exam ne different po

 at 25 °C 
Description slightly soluble (0.1-100 mg/L) 
Stable
Deg. product 
Method other: measured 
Year 1982 

no data 
Test substance as prescribed by 1.1 - 1.4 

Remark ssoc at on Constant: Not app icab e. Does not onize w th
env ronmentally relevant pH ranges. 

04.06.2002 

2.6.2 SURFACE TENSION 

FLASH POINT 

2.8 AUTO FLAMMABILITY 

2.9 FLAMMABILITY 

EXPLOSIVE PROPERTIES 

OXIDIZING PROPERTIES 

2.12 DISSOCIATION CONSTANT 

2.14 ADDITIONAL REMARKS 
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IS 
: OH 
: l
: /( ) 
: (s) 

Source : l
(5) 

3.1.2 

: abi ic 
: 
: 
: 
: 
: (

 : 
GLP : no 

: 

: i ironmentall l
l

 : i
(6) 

3.1.3 

I

3.2.2 

: i
: 
: l I) 
: 
: 
: % 
: % 
: 
: 

: i i i

l i

l l

3. Environmental Fate and Pathways 2176-62-7 
22.09.2004 

3.1.1 PHOTODEGRADATION 

INDIRECT PHOTOLYS
Sensitizer 
Conc. of sensitizer 1500000 mo ecule/cm³ 
Rate constant = .000000000000011 cm³ molecule*sec
Degradation ca. 50 % after 974 day

The Dow Chemical Company, Mid and, MI. 
05.06.2002 

STABILITY IN WATER 

Type ot
t1/2 pH4  at °C 
t1/2 pH7  at °C 
t1/2 pH9  at °C 
Deg. product 
Method other calculated) 
Year 2002 

Test substance as prescribed by 1.1 - 1.4 

Remark Because the test material does not ion ze at env y re evant pH 
ranges, no rate constants cou d be calculated for stability in water. 

Reliability (1) valid w thout restriction 
12.09.2003 

STABILITY IN SOIL 

3.2.1 MONITOR NG DATA 

FIELD STUDIES 

3.3.1 TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS 

Type fugac ty model level III 
Media other 
Air 73.55 %  (Fugacity Model Leve
Water 6.5 %  (Fugacity Model Level I) 
Soil 19.5 %  (Fugacity Model Level I) 
Biota (Fugacity Model Level II/III) 
Soil (Fugacity Model Level II/III) 
Method other 
Year 2003 

Method Test: Env ronmental Distr bution and Transport between Env ronmental 
Compartments 
Method: Level I and Leve  III Fugac ty Models. 
Year: 2003 
Remarks: Level I mode version 2.11, Leve  III model version 2.70. 
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Obtained from the Canad an Env ronmental Modeling Centre, Trent 
Univers ty, Peterborough, Ontar o, Canada 

Input Parameters for Leve
Value  Source 

Data Temperature (°C)   
Chemica  Type  Type 1 ind cates 
chemica  can partition    into all environmenta
compartments 
Molecular Mass (g/mo  251.33  Ca cu ated from 
molecular structure 
Water Solubility (g/m3)  Measured value 
Vapor Pressure @ 25°C  

Measured value 
Me ng Po nt °C 125 Measured va ue 
Log Kow 
Octano -Water  
Partition Coeffic ent   Measured value 
Amount of Chemica
input (kg  100,000    Level I Defau t Value 

Input Parameters for Leve III Model: 
  Value    Source 

Data Temperature (°C 25 
Chemica  Type    Type 1 indicates   
chemica  can partition    into all environmental 
compartments 
Molecular Mass (g/mo ) 251.33     Calculated from molecular   
structure 
Water Solubility (g/m3)  8.5 Measured value 
Vapor Pressure @ 25°C  

   1.9  Measured value 
Melting Point (°C) Measured value 
Est mated Henry’s 
Law Constant (H) 
(Pa m3/mol) 56.1    Calculated by Level I   
Fugacity Mode
Log Kow 
Octano -Water  
Partition Coeffic ent   Measured value 
Amount of Chemica
input (kg 1,000 per  Level III Default Values 

compartment 
Reaction Half-lives 
(hr.) Input to Leve
III Mode
Air (vapor phase)    11700   Estimated value 
Water(no susp. solids) *1.0 x 1011 

 *1.0 x 1011 
Sediment    *1.0 x 1011 
Suspended Sediment    *1.0 x 1011 

 *1.0 x 1011 
Aerosol   *1.0 x 1011 

*Default value used in Level III model when reaction s expected to be 
neglig ble in this compartment 
Fugacity Leve I: Distribution among a r, water, soil, and sed ments 

 Percentage and amount d stributed to 
Emission Scenario  Water    So
100,000 kg 
tota ss ons  73.55 %  6.50%  19.50 % 0.43 %

  73550 kg 6499 kg 19502 kg 433 kg 
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Fugacity Leve III: Distribution among air, water, soil, and sediments
  Percentage and amount d stributed to 

Emission Scenario  Water    So

1,000 kg/hr to Air     81.90 %  1.10 %  17.0 %   0.05 % 
  2000 kg  26.9 kg  415 kg   1.21 kg 

1,000 kg/hr to Water  0.33 % 95.3 %  0.07 %  4.28 %
  1266 kg 3.66  262 kg  16452 kg 

E+5 kg 

1,000 kg hr to So 0.03 %  0.55 %  99.4 %  0.02 %
  1927 kg  36328 kg  6.58   1631 kg 

1,000 kg hr 
multaneously to  
r, Water, and So    0.07 %  5.75 %  93.9 %  0.26 %

  5193 kg  4.03   18084 kg 
E+5 kg E+6 kg 

Res dence Time (days
without advection in 

brackets

0.10 
[859

[2.14E+5

[2.42E+6
97.3 
9.49 x 105] 

The Dow Chemical Company, Mid and, MI. 
Conclusion Pentachloropyridine has a moderate potent al to volatilize from aqueous 

solution, based on the est mated Henry’s Law constant (56.1 Pa m3/mo
The compound has a moderate 
potential to bioaccumu ate in aquatic organisms based on the log Kow 
value (3.53
Assuming an equa  input of pentach oropyridine into a r, water and soil, the 
Level III fugac ty model predicts that most of the compound (94%
move to the soil 
compartment. 

Reliability (1) valid w thout restriction 
21.09.2004 

3.3.2 DISTRIBUTION 

3.4 MODE OF DEGRADATION IN ACTUAL USE 

3.5 BIODEGRADATION 
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3.6 BOD5, COD OR BOD5/COD RATIO 

Method other: ThOD 
Year 1975 

= .64 mg g substance 

Method The theoret cal oxygen demand is computed by assuming all carbon is 
oxidized to CO2 and the hydrogen to H2O. TODs are values obtained 
using the Dow Total Oxygen Demand Analyzer (Clifford, 1968 . The 
oxygen demand is obtained by comparing peak heights of the sample to 
those of a known standard solution (standard potass um acid phtha
TOD values are usually very c ose to the theoret cal oxygen demand of the 
materia

12.09.2003 

3.7 BIOACCUMULATION 

3.8 ADDITIONAL REMARKS 
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4.1 ACUTE/PROLONGED TOXICITY TO FISH 

Type flow through 
Species Pimepha es promelas (Fish, fresh water
Exposure period 96 hour
Unit

= .28  measured/nominal 
= .47  calculated 
= .66  measured/nominal 

Limit test 
Analytical monitoring 
Method other  
Year 1985 

no data 
Test substance as prescribed by 1.1 - 1.4 

Method Test Chem cal 

Test chem cal was supp ed by A ch Chem ca  Co., w th a pur ty of 98% 
as determ ned by gas-liqu d chromatography/mass spectrometry (GC/MS). 

Analytical Technique 

Gas-l quid chromatography was used to analyze tox cants in water samples 
from the fish exposure tanks. All compound analyses inc uded one spike 
and one dup cate sample for every 6-12 water samp es. Calibration curves 
were established by linear regress on analysis of from 3-5 standards. Peak 
areas were used. 

test chambers were samp ed at approx mately m d-depth at 0, 24, 48, 
72, and 96 hours in all exposure chambers. A samples were analyzed 
immediately or adequate y preserved for later ana ysis. 

Water Quality 

Five water quality parameters were routinely measured. They were: water 
temperature, dissolved oxygen, total hardness, total a kalinity, and pH. 

Water temperature was determ ned using a partial immersion thermometer. 
Measurements were made in each exposure chamber daily. The des red 
test temperature was 25 +/- 1 degree C.  

Dissolved oxygen was determined in high, medium, ow, and control 
exposure chambers at least once during the test. Daily measurements 
were taken in five treatments and the control exposure chambers during a 
96-hour test f surviving f sh existed in those chambers. Determinations 
were made with an oxygen-sens tive electrode (Yellow Springs Instrument, 
Yellow Springs, OH, Model 54 polarograph) which was calibrated weekly 
using the az de modification of the Winkler method. 

Total hardness and total alkalinity measurements were made on the contro
(~45 mg/L as CaCO3 and low, medium and high chambers were sampled 
once during the exposure duration. 

pH was measured daily in the contro and f ve treatment chambers. 
Measurements were made w th a meter, calibrated pr or to each test. 

The test was conducted at the USEPA Env ronmental Research 
Laboratory-Du uth, us ng Lake Super or water wh ch was f tered through 
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sand and a cotton fiber filter. 

Fathead minnows used in the test were cultured at the USEPA 
ronmental Research Laboratory-Duluth. Adu ts were held at 25 

degrees C. in flowing water w th a 16-hour light-controlled photoper od and 
fed frozen adult brine shrimp (Artemia sp.) They were provided w th 
asbestos p pes (cut in half longitudinally) as spawn ng substrates. The 
naturally spawned and fertilized embryos became attached to the 
unders de of the spawn ng substrates. The substrates, w th intact embryos, 
were removed daily and p aced in another 25 degree C. bath where 
hatching occurred. 

Fish were reared in flow-through tanks in the lab's culture units using water 
from the same source as that used in the test. Larvae were fed 40-48 hour 
old br ne shrimp nauplii in excess two times daily once on weekend days). 

Fish approximate y 26 to 37 days o d were used in the tox city test. Only 
groups of fish hav ng a hea thy appearance and no h story of unusual 
thermal exposure or abnormally h gh mortality rate were used for toxicant 
exposure. Test fish were not fed 24 hours before or dur ng a test. 

Fish were randomly assorted to treatment chambers from a poo ed group. 
Dose levels tested were 0, 0.28, 0.43, 0.66, 1.02, and 1.57 mg/L. 

Death was the major test endpoint. The number of dead f sh were noted 
every 24 hours after the beginning of a test, at which time they were also 
removed. Observations of f sh behav or and toxic s gns were made at 2-8, 
24, 48, 72, and 96 hours. Unique behavior was a so recorded using a color 

deo camera and 0.5" tape recorder. 

dual contro sh were weighed (wet weight) and measured (standard 
length). Four surviving fish each from the control, the lowest concentration 
and the concentration nearest the LC50 were preserved in 10% buffered 
forma n for h stolog cal exam nat on. 
The 96 hour LC50 was approximate y 0.47 mg/L, w th confidence limits of 
0.44-0.50. Affected fish lost schooling behavior and swam near the tank 
surface. They were hypoactive and underreactive to externa  stimuli, had 
increased respiration, were hemmorhag c and deformed, had rigid 
muscu ature, and lost equi um pr or to death. 
The Dow Chemical Company, Mid and, MI. 

Reliability (1) valid w thout restriction 
19.09.2003 

Type stat
Species Notropis atherinoides 
Exposure period 72 hour
Unit

= 1   measured nom na
= 1.23   calcu ated 
= 2   measured nom na

Limit test 
Analytical monitoring 
Method other  
Year 1972 

Test substance as prescribed by 1.1 - 1.4 

Method Lake Emerald shiners were exposed to 1.0, 1.5, or 2.0 mg/L PCP for 72 
hours in dechlorinated Lake Huron water at 50 deg. F. under static 
conditions. 



4. Ecotoxicity Id 
Date 

) 

: ic 
: ( ) 
: (s) 
: mg/l 

EC50 : = 1.8 
: yes 
: 
: 

GLP : 
: 

: ll
hel l

i l

i i
i i

i
i

i  i l l i
additi i l 

i i  ( ) l i i
l

l
 (l l l

i i i
i i i

Result : 

mg/l
Source : l

 : i
) 

: ic 
: lam (
: (s) 
: mg/l 

NOEC : / i l 
EC50 : / i l 

: yes 
: 
: 

GLP : 
: 

: 

2176-62-7 
22.09.2004 

15 / 15 

04.06.2002 (10

4.2 ACUTE TOXICITY TO AQUATIC INVERTEBRATES 

Type stat
Species Crangon septemspinosa Crustacea
Exposure period 43 hour
Unit

Analytical monitoring 
Method other  
Year 1979 

no data 
Test substance as prescribed by 1.1 - 1.4 

Method Shrimp, co ected locally in St. Andrews, New Brunswick, Canada, were 
d in running sea water at 10 degrees C and 30 ppt salinity for at east a 

week before tests. They were fed br ne shrimp and c ams at 2-day 
intervals. They ranged in length from 6.4 to 8.3 cm (2.4 to 4.5 g).  

A lethality test of 96 hours duration was carr ed out on three shr mp in 4 
liters of aerated sea water at 10 degrees C, w th the solut on changed at 48 
hours. A stock solution was prepared in either ethanol or dimethyl 
sulfoxide. From the stock solution, 5 dilutions were prepared such that 1 ml 
added to 4 L sea water produced the required test concentration. The 
control test contained 1 ml of ethanol or d methyl sulfoxide in 4 liters of sea 
water, as appropr ate. 

Concentration of the test material was measured by UV spectrophotometry 
at the beginn ng and mmediate y after the so ut on change at 48 hours. In 

on, the concentration of one solut on of intermediate nomina
concentration was measured at 2, 4, 6, 12, 24, and 48 hours. 

The t me to 50% mortal ty LT50 at a particu ar concentrat on of a chem cal 
was read from a p ot of percentage mortality against time to death 
(logarithmic scales). Lethality lines were drawn from p ots of LT50 against 
test concentration ogarithmic sca es). The 96 hour thresho d was taken as 
the geometr c mean of the h ghest concentration w th no deaths and the 
next h gher concentration (step by a factor of 2) at wh ch all three shr mp 
died. 
The measured concentration of the test material remained practically 
constant throughout the 48 hours. The highest dose level tested was 6 

. The LC50 was calculated as 1.8 mg/l at 43 hours. 
The Dow Chemical Company, Mid and, MI 

Reliability (1) valid w thout restriction 
26.09.2003 (11

Type stat
Species other aquatic mollusc: soft-shelled c Mya arenaria) 
Exposure period 96 hour
Unit

= 6   measured nom na
> 6   measured nom na

Analytical monitoring 
Method other  
Year 1979 

no data 
Test substance as prescribed by 1.1 - 1.4 

Method Clams, collected locally in St. Andrews, New Brunswick, Canada, were 
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d in running sea water at 4 degrees C and 30 ppt salinity for at least a 
week before tests. They were uniform in s ze, measuring about 5 cm in 
length (20 g).  

A lethality test of 96 hours duration was carr ed out on three c ams in 4 
liters of aerated sea water at 10 degrees C, w th the solut on changed at 48 
hours. A stock solution was prepared in either ethanol or dimethyl 
sulfoxide. From the stock solution, 5 dilutions were prepared such that 1 ml 
added to 4 L sea water produced the required test concentration. The 
control test contained 1 ml of ethanol or d methyl sulfoxide in 4 liters of sea 
water, as appropr ate. 

Concentration of the test material was measured by UV spectrophotometry 
at the beginn ng and mmediate y after the so ut on change at 48 hours. In 

on, the concentration of one solut on of intermediate nomina
concentration was measured at 2, 4, 6, 12, 24, and 48 hours. 

The t me to 50% mortal ty LT50 at a particu ar concentrat on of a chem cal 
was read from a p ot of percentage mortality against time to death 
(logarithmic scales). Lethality lines were drawn from p ots of LT50 against 
test concentration ogarithmic sca es). The 96 hour thresho d was taken as 
the geometr c mean of the h ghest concentration w th no deaths and the 
next h gher concentration (step by a factor of 2) at wh ch all three c ams 
died. 
The measured concentration of the test material remained practically 
constant throughout the 48 hours. The highest dose level tested was 6 

. No mortality was observed throughout the 96 hour test period, so the 
LC50 was greater than 6 mg/l. 
The Dow Chemical Company, Mid and, MI 

Reliability (1) valid w thout restriction 
26.09.2003 (11

Type stat
Species other: ciliate protozoan, Tetrahymena pyr
Exposure period 
Unit
Method 
Year 1989 

Test substance 

04.06.2002 (12

4.3 TOXICITY TO AQUATIC PLANTS E.G. ALGAE 

Species Selenastrum capricornutum Algae
Endpoint biomass 
Exposure period 96 hour
Unit

= 1   measured nom na
 measured nominal 

Limit test 
Analytical monitoring 
Method OECD Guide-line 201 "Algae, Growth Inhibition Test" 
Year 2004 

Test substance as prescribed by 1.1 - 1.4 

Method Testing Facility 
The test ng was conducted by the Tox co ogy & Env ronmental Research 
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and Consu ting Laboratory, The Dow Chemical Company, Mid
Michigan. 

Test Substance 
The samp e of pentachloropyridine was supplied by Dow AgroSciences 
LLC, Indianapolis, Indiana. Information on the test material is summarized 
below [7,8]. 

Test Substance Number: TSN103958 [7] 
Chemica  Name: 2,3,4,5,6-Pentachloropyr dine [7] 
Common Name: Pentach oropyr dine, K-039636, LSN061122 [7] 
Synonyms: Pentach oropyridine 
Lot Number: T-171C 

 State: Solid
Purity: > 99% [8
Reference Substance - Analytica  Standard 
Same as test material listed above 

Cu ture and Test Medium 
The culture condit ons are listed in Table 1. The growth and test med
used was that des gned for the EPA Algal Assay Bott e Test . A 
complete description of the alga
assay med s provided n Appendix B. 

Test Organism 
Axenic samples of Pseudok rchnerie a subcapitata (formerly known as 
Selenastrum capricornutum were rece ved on 13 February 2003 from the 
Univers ty of Toronto Culture Collection at the Univers ty of Toronto, 
Toronto, Ontario, Canada. Stock cultures of this organism were maintained 
aseptically by weekly transfer into sterile AAM. 

Test Vesse
Test vesse s were sterilized 250-mL borosilicate Erlenmeyer flasks w
Shimadzu c osures, each conta ng 100 mL test medium. Each f ask was 
labe ed w th a unique number for identificat on purposes. 

Algal Inocu um 
The algal inocu um was prepared from a 3-day old stock culture of 
Pseudok rchneriella subcapitata. A Coulter Multisizer 3 was used to 
determine the algal density of the stock culture. This evaluation determined 
the al quot of the cu ture requ red so that each test vesse  would conta
approx mately 10,000 cel s/mL (0.790 mL). 

Dose Level Select on 
The dose levels selected for evaluat ng the effects of pentachloropyr dine 
on the growth of Pseudok rchneriella subcapitata were based on the results 
of a probe test and the pre minary solub ty work of the compound n AAM. 
The so ub lity of pentach oropyr ne n AAM w th an acetone carrier us ng 
= 0.1 mL acetone carrier/L media was evaluated and determined to be 
approximately 1.0 to 5.0 mg 
pentachloropyridine/L AAM. The probe test was conducted between 16 
October and 20 October 2003 using four nominal pentach oropyr dine 
concentrations of 0.008, 0.04, 0.2, 
and 1.0 mg/L, plus a medium and solvent control. Percent inh tion 
compared to controls was -7, -3, -2, and 27% for the 0.008, 0.04, 0.2, and 
1.0 mg/L test levels, respectively negative percent inhibition values 
indicate stimulation of growth). 

The def nitive test levels were set at target concentrations of 0 (contro
(so vent control), 0.125, 0.250, 0.500, 1.00, 2.00, and 4.00 mg 
pentachloropyridine/L AAM. The 2.00 and 4.00 test concentrations were 

thin the approx mate range of solubility of pentach oropyrid ne in AAM. 
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The probe determined a response of 27% inh on at the target 
concentration of 1.00 mg L. Based on this, the addition of the 2.00 and 4.00 

L dose concentrations would poss y allow the determination of an 
EC50 value. 

Test Solut
Since the test mater al had low nherent solub ty, an organic solvent 
(acetone) was used to aid in dissolut on of the test mater al in AAM. Stock 
solutions were prepared at the follow ng concentrations in acetone: 40, 20, 
10, 5.0, 2.5, and 1.25 mg mL. Pentach oropyridine was we ghed out directly 
for the three highest concentrat on stock solutions. To prepare the 40, 20, 

mL stock solut ons, 80.15, 40.87, and 20.58 mg of 
pentachloropyridine, respectively, were d ssolved into 2 mL of acetone. To 
prepare the 5.0, 2.5, and 1.25 mg/mL stock solutions, 1.0 mL of the next 
highest stock solution was diluted w th 1.0 mL of acetone, respectively. The 
4.00, 2.00, 1.00, 0.500, 0.250, and 0.125 mg pentach oropyr ne L test 
solutions were prepared by add tion of 50 µL of the 40, 20, 10, 5.0, 2.5, and 
1.25 mg mL stock solut ons, respect vely, into approximately 400 mL of 
AAM in a 500-mL volumetric f ask. The flasks were stoppered, mixed 
thoroughly, unstoppered, filled to the mark (500 mL th AAM, 
restoppered, and mixed aga n. Following add tion of the stock solution to 
the AAM dur ng preparation of the 4.00 mg L test solut on, a powdery f
was observed on the surface of the water. This solution was sonicated for 
approximately three minutes, which appeared to disso ve the precipitate 
nto the med a. Test so ut ons 
were then dispensed to the appropriate test vessels. 

Sample Collect on and Analysis 
The bulk dose solut ons were sampled for analytica confirmation on day 0 
of the study immediately follow ng preparation. On day 4, the three test 
solutions conta ning a gae at each dose leve were poo ed to provide one 
composite algae-contain ng sample per dose leve for analytica
confirmat on. The test solutions at each dose leve containing no algae 
were sampled separately. A 4-mL aliquot was collected from each test 

ution and 
centrifuged for 10 minutes at 2000 rpm. The day 0 samples were 
centrifuged in order to maintain consistency w th the day 4 samp
preparat on, although there was no algae 
the day 0 bu k dose solutions. A 1-mL a quot of the supernatant was 
transferred to 4-dram v s and extracted w th 10-mL so-octane by shaking 
on a flat-bed shaker (low 
speed) for 30 minutes followed by 10 minutes of centrifug ng at 2000 rpm. 
For the control, solvent (acetone control, 0.125, 0.250, and 0.500 mg/L 
solutions, a 100-µL aliquot of the extract was transferred to autosampler 

s conta ning 0.9-mL iso-octane. For the 1.00, 2.00, and 4.00 mg
solutions, a 10- µL a quot of the extract was transferred to autosampler 

s conta ning 1 mL of iso-octane. The samples were mixed w
vortex ng and analyzed us ng gas chromatography w th an electron capture 
detector GC/ECD). 

Method Precision and Homogeneity 
To assess analytica method precision and solut on homogene ty, three 

onal samples were taken on day 0 from bulk dose solutions at 
nominal concentrations of 0.125 and 4.00 mg/L. These add tiona  samples 
were prepared for ana ysis as described above and ana yzed along w th 
the other day 0 samp es. 

Extraction Effic ency of Pentach oropyr dine from A gal Assay Media 
The recovery (extract on eff ency  of pentach oropyr ne from AAM by 
solventpartitioning w th iso-octane was determined by fortifying AAM w th 
pentachloropyridine 
at concentrations representative of the expected range of dose solutions 
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and then conducting the extraction as descr bed in Sample 
Collection/Extraction. Triplicate 
spikes at of pentach oropyridine in AAM were prepared at target 
concentrations of ~ 0.1, 0.5, and 4 mg/L AAM. This assessment of 
extraction eff ency yie ded average 
recovery values of 95.4% for day 0 and 103% for day 4, which were used 
to ad ust the analyzed concentrat ons of the test solutions for method 
recovery on each ana ysis day as needed. 

Standard Preparat on/Detector Ca brat on 
Primary stock solutions of pentachloropyridine were prepared in acetone at 
nominal concentrations of ~ 200 mg pentachloropyridine/L for each 
analys s. The stock solut ons were further d uted and used to prepare 
analytica  standards in iso-octane over concentrat on ranges extending 
from ~ 0.1 to 6 µg pentach oropyr dine L, which encompassed the expected 
sample concentration range (after accounting for dilution during the sample 
preparation). Standards were ana yzed w th each set of samples to define 
the detector response. 

Response factors calculated for each of the indiv dual ana ytical standards 
were averaged to yield an overall mean response factor and standard 
dev ation for each daily set of analyses. The measured concentrations (mg 
pentachloropyridine/L AAM) of the test solut ons were then calculated as 
follows: 
Response Factor RF  = Standard Pentachloropyr ne Concentrat on/Peak 

Sample Concentration (mg L) = (RF * Peak Area * Dilution Factor Spike 
Recovery
To provide some measure of the quality (applicability) of the daily 

bration factors (mean response factors), a relative standard deviation 
was calculated for each da y set of analyses by d ng the standard 
deviation of the ind vidua response factors by the mean response factor. 
The relative standard deviation values derived from the two 
calibrations did not exceed 7% for pentach oropyrid ne. 

Instrument and Cond ons for GC Ana ys
GC: Agilent 6890N (EGC-0719) SN#: US10211081 
Autosampler: Agilent 7683 SN#: US84603523 tower
Detector: E ectron Capture Detector (ECD) 

umn: 30 m x 0.32 mm, 0.25 mm film J&W Scientific HP-5 
SN#: US2108471H 
Temperatures: 

umn Oven: 150oC isotherma  for 5 minutes 
Injection Port: 250oC 
Detector: 275oC 
Gases: 
Carr er Gas: Nitrogen @ 20 ps g headpressure 
Make-up Gas: N trogen @ 20 mL nute 
Injection: 1-mL splitless  purge on at 0.25 minute 
Data System: PerkinE mer’s TurboChromÔ System Perkins- E
Wellesley, Massachusetts 

Exposure Phase 
The def nitive test was conducted from 27 October to 31 October 2003. 
Four replicate test vessels were prepared per test concentration and 
control, each contain ng 100 mL of 
test solut on. Three replicates at each test concentration and the contro
group were inocu ated w th approximately 10,000 cells mL. Inocu ations 
were made after all the 
replicate test vessels at each test concentration were poured. The fourth 
replicate at each test concentration and control group was not inocu

gae to serve as a count ng b ank. These b anks were used to correct 
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the daily counts for the interference of the test materia  and to monitor pH 
and concentration of the test material w thout the a gal b omass. The 
exposure phase was carried out aseptically under static conditions for four 
days (approximately 96 hours . The replicate test flasks were p aced in a 

k- n env ronmenta  chamber Lab-L ne Env ronmenta Chamber, Lab-
Line Inc., Melrose, 
Illinois) according to a computer-generated randomization scheme. The 
replicate test f asks were randomized daily after sampling for cell counts. 
The incubator was thermostated at 24 ± 2°C w th cont nuous light at 
approximately 8000 ± 1600 lux. Test conditions are presented in Tab e 2. 

 Analysis 
At test init ation, a pH measurement was taken from a sample of the bulk 
preparation of each test concentration and the control. At test termination, 
a f  pH measurement was taken from a pooled samp e of the repl cates 

gae at each test concentration and the 
control and from each b ank replicate. The incubator temperature was 
continuously mon tored w th a Fischer min maximum thermometer 
probe placed in a 
representative vessel w thin the incubator. The light intensity was 
monitored daily at positions corresponding to the test f asks in the ncubator 

th a VWR Dual Display 
Light Meter. 

Density Determinations/Observations 
Algal cell densities of the initial inoculum and test cultures were determined 

ectron particle counting using a Coulter Multisizer 3. Total cell counts 
were determined at approximately 24, 48, 72, and 96 hours. Cells were 
cumulat vely counted at a lower threshold equiva ent spherical d ameter of 
approximately 2.6 µm to a h gher threshold equiva ent spherica  diameter of 
approx mate y 8.7 µm. Three separate ce  count read ngs were made 
per replicate. The readings for the blank replicates were used to correct for 
background in daily calcu ations. S nce there was no test materia  effect on 
the b anks, the mean of all the b anks was calcu ated and used to adjust 
the ce  counts. The ad usted ce  counts were converted to ce s x 
10000/mL (ce density) for statistical analysis and reporting. 

In addition, at test termination morphological observations were done on a 
composited sample of the three inocu ated replicates at each test 
concentration and control. The cells were observed under a microscope 
(Olympus® BHB-DO System Microscope; 20x or 40x objective lens
WF10x eyep ece  1.25x Dual Observat on Deck ng a Br ght Line 
Hemacytometer Counting Chamber. 

Statist cal Ana ysis 
The results study endpoints  of the study were eva uated based on the 
nominal pentachloropyridine concentrations and are expressed in terms of 
algal growth (cells x 10,000/mL . The endpo nts analyzed were cell density, 
growth rate (day-1), and biomass area under the growth curve
The control and the acetone control groups were compared using a t-test 
(a = 0.25) to determine whether the control groups could be poo ed. The 
EC25 and EC50 values for cell density (those concentrations that limited 

 density 
to 25% and 50% of the test population, respect vely, when compared to the 
control popu ation) were determined by a least squares linear regress on of 
cell dens nst the concentration at 72 and 96 hours for test 
concentrations where a c ear dose re ationsh p was observed. 
The ErC50 va ue (the concentrat on that nhib ted the growth rate to 50% of 
the test population, when compared to the contro popu ation) was 
empir cally determined s nce 
reduction in growth rate at both t me points was ess than 50%. The 
follow ng formula was used to calculate growth rate: 
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  lnN  - lnN
mui-j =  -------------

tj-t

Where: mu = mean specific growth rate from moment to j (days-1) 
ln = natural logar
Ni = initial cell density at time i (cells/ml x 104) 

 = cell density at time 
ti = the moment time for the start of the period 
tj = the moment time for the end of the period 

The EbC50 value (the concentration that inhib omass to 50% of the 
test population, when compared to the control population) was calculated 
by regress on of the d fferences 
in area under the growth curves for each dose group compared to the 
control aga nst the log of the concentrations for 72 and 96 hours where a 

ear dose-response re ationsh p was observed. Area under the growth 
curve was calculated using the follow ng formula: 

  N1-N0     N1+N2-2N0 
A = -------- X t1 + ----------- X (t2-t1

   Nn-1+Nn-2N0 
+ ------------- X tn-tn-1) 

Where: A = area under the growth curve 
N0 = nominal number of cells/mL (x 104  at t0 
N1 = measured number of cells/mL (x 104) at t1 
Nn = measured number of cells/mL (x 104) at tn 
t1 = time of first measurement after beginning of test 
tn = time of nth measurement after beginning of test 

Pr or to eva uat on of the no-observed-effect concentrat ons (NOECs , the 
data were tested for normality using the Shapiro-Wilk’s Test and for 
homogene ty of variance using the Bartlett’s Test. The 72- and 96- hour 
endpoints met the assumptions of homogene ty and normality, so the 
untransformed data for these endpo nts were 
eva uated using the Dunnett’s test. Based on this, the 72- and 96- hour 
data for ce  dens ty, growth rate, and biomass area under the growth 
curve were ana yzed us ng the analys s of var ance and Dunnett’s test a = 
0.05) to determine NOEC va ues. 

Quality Assurance 
The study conduct and data generated were rev ewed accord ng to the 
procedures of the Quality Assurance Unit of Toxicology & Env ronmental 
Research and Consu ting, The 
Dow Chemical Company, Mid and, Michigan. Permanent records of all data 
generated dur ng the course of th s study, the protoco , any 
changes/revisions to the protoco
copy of the final report were availab e for inspection by the Quality 
Assurance Unit. 

Arch val Statement 
All data generated are archived at Toxicology & Env ronmental Research 
and Consu ting, The Dow Chemical Company, Mid and, Michigan. 
Chemica  Analys
The results obtained from the ana yses of test solutions for 
pentachloropyridine are presented in Tab e 3. Results from the day 0 
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analys s yie ded percent recovery of target 
values for the bulk dose solutions ranging from 29.5 to 118%. The data 
exh bited a general trend in which the percent of recovery of target values 
decreased as the target concentrations increased, which is likely due to the 
limited solub ty of pentachloropyrid ne in AAM. The measured 
pentachloropyridine concentrations were s milar for the 0.500, 1.00, and 
2.00 mg L bu k dose so ut ons w th va ues rang ng from 0.437 to 0.613 

L, suggesting that a concentration p ateau was achieved. 
Pentachloropyridine was not present at quantifiab e concentrat ons in any 
of the day 4 test solutions with or w thout algae). Mean measured 
concentrations for the exposure period were calculated for all dose levels 
by averag ng the day 0 bu k dose so ut
concentrations and the day 4 exposure solution concentrat ons. However, 

nce the day 4 measured concentrations were all less than the lowest 
levels quantified (LLQ of 0.0100 mg pentach oropyrid ne L AAM for the 
controls, 0.125, 0.250, and 0.500 mg L solut ons and 0.101 mg 
pentachloropyridine/L AAM for the 1.00, 2.00, and 4.00 mg/L solutions, 
values of 0.005 and 0.05 mg L (equ valent to ½ LLQ, respect vely  were 
used n the calculations as a conservat ve est mate of day 4 exposure 
concentrations. The resulting overall mean measured concentrations 
ranged from 16.0 to 60.4 percent of target dose evels. 

None of the analyses of the AAM or solvent controls exh
eluting at the retention time of pentach oropyrid ne at concentrat ons 
exceed ng the lowest level quant ed of 0.0100 mg/L AAM.  

Method Precision and Solution Homogeneity 
The variability assoc ated w th the ana ytical method, as well as solution 
homogene ty, was assessed on day 0 of the study. Four replicate samp es 
were collected from day 0 
bulk dose solutions at nomina  concentrations of 0.125 and 4.00 mg 
pentachloropyridine/L AAM. Four repeated measurements (4 samples x 1 
injection/sample) resulted in percent re at ve standard dev ation (RSD
values of 2.84 and 7.99% in the low and high samples, respect vely (data 
not shown). 

Linearity 
The GC/ECD instrumentation exh bited a linear response over the 
concentration range extending from ~0.1 to 6 µg pentachloropyridine/L iso­
octane.  

Lowest Level Quantified (LLQ) 
fferent LLQ values were used for the low concentration dose levels 

(contro s, 0.125, 0.250, and 0.500 mg/L) and the high concentration dose 
levels (1.00, 2.00, and 4.00 

L) to account for the difference in sample dilution during preparation for 
analys s. The low concentrat on samples were diluted 100- fold resulting in 
an LLQ value of 
0.0100 mg pentach oropyr ne L AAM wh e the high concentration 
samples were diluted 1010-fo d to prov de an LLQ value of 0.101 mg 
pentachloropyridine/L AAM. 
The LLQ values were based upon the concentration of the lowest standard 
analyzed times the dilution factor. 

Test Condit ons 
Temperature (°C), light intensity (lux), and pH data ranges observed during 
the four-dayexposure phase are summarized in Table 5. Temperatures 
during the exposure period 
ranged from 24.4 - 24.6°C. The mean (± standard deviation  light intensity 
was 7346 ± 445 lux, w th a range of 6410 - 8200 lux. The pH values ranged 
6.8 to 7.0 at test 
initiation, from 8.9 to 9.6 in poo ed rep cates w th algae at test termination, 



4. Ecotoxicity Id 
Date 

i l

Biologi
All bi i l i i l i

l

l i l i
l i

i i i i
l i

l i
l /

i
l l

onl i i ) 
l

/  l l i l
l i

i l 
l
iti l

l
) i  (

mg/
ignifi ly l l /

l ll i i
/ ll iti

lysis 
(

i

l

ls)  (
) 

cell l l
mg/

/

/  l l i l
l i

i l 
l

l i
i

/L; 
l ifi i

i i

2176-62-7 
22.09.2004 

23 / 23 

and from 6.6 to 7.1 in blank replicates w thout a gae at test termination. 

cal Data 
olog cal resu ts are expressed n terms of nom na concentrat ons of 

pentachloropyridine. There was a c ear dose-related inhibition in cell 
density over all test 
levels. However, ana yt ca  recover es from the Day 0 test solutions 
indicated no dose re ated increase in res dues above the 0.500 mg/L 
nominal test level. The samples taken 
for res due determinations were centr fuged prior to extract on, wh ch most 
like y removed undissolved test material from the test med a (see Test 
Materia  section). Thisind cates that the solubility of pentachloropyridine in 
AAM was approximate y 0.500 mg L. Since there was a dose related 
biological response, it was dec ded to 
statistically ana yze the data using the nomina  concentrations. This is the 

y way a mean ngful dose-response endpo nt (i.e., EC50 could be 
calcu ated. 

Mean cell densities at 72 hours were 201.0, 152.6, 174.1, 166.2, 140.1, 
138.4, 76.76, and 23.99 x 104 cells/mL for the control, acetone control, 
0.125, 0.250, 0.500, 1.00, 2.00, and 4.00 mg L test eve s, respect ve y. 
The t-test ana ysis ind cated that the control data should not be pooled (p < 
0.25), so the statist ca comparisons for this endpoint were made to the 
acetone control. Response re ative to the acetone controls ranged from 
14% stimulation to 84% inhib on of growth. The 72-hour calcu ated EC25 
and EC50 va ues (95% confidence 
intervals  for cell dens ty were 1.26 (< 0.125-3.15) and 2.39 0.474-> 4.00) 

L, respectively. Based on the Dunnett’s test, the 72-hour cell density 
was s cant ess than the acetone contro s at the 4.00 mg L test level; 
therefore, the 72-hour NOEC va ue for ce dens ty was determ ned to be 
2.00 mg L. Mean ce  dens es at 96 hours were 457.5, 409.1, 449.9, 
425.7, 379.5, 372.0, 241.4, and 
108.6 x 104 cells/mL for the control, acetone control, 0.125, 0.250, 0.500, 
1.00, 2.00, and 4.00 mg/L test levels, respectively. The t-test ana
indicated that the control data should not be pooled p < 0.25), so the 
statistical comparisons for this endpo nt were made 
to the acetone control. Response relative to the acetone controls ranged 
from 10% stimulation to 73% inhibition of growth. The 96-hour ca culated 
EC25 and EC50 values 
(95% confidence interva  for cell density were 1.44 0.107-2.77) and 2.74 
(1.38-> 4.00 mg/L, respectively. Based on the Dunnett’s test, the 96-hour 

 density was significantly ess than the contro s at test levels >= 2.00 
L; therefore, the 96-hour NOEC value for cell 

density was determined to be 1.00 mg L. 

Mean specific growth rates at 72 hours were 1.765, 1.672, 1.710, 1.691, 
1.627, 1.640, 1.445, and 1.033 day-1 for the control, acetone control, 
0.125, 0.250, 0.500, 1.00, 2.00, and 4.00 mg L test eve s, respect ve y. 
The t-test ana ysis ind cated that the control data should not be pooled (p < 
0.25), so the statist ca comparisons for this endpoint were made to the 
acetone control. Response re ative to the acetone controls ranged from 2% 
stimu ation to 38% inhibition of growth rate. The emp rically determined 72­
hour ErC50 value for specif c growth rate was > 4.00 mg/L, the highest 
level tested. Based on the Dunnett’s test, the 72-hour specific growth rate 
was significantly less than the controls attest levels >= 2.00 mg
therefore, the 72-hour NOEC va ue for spec c growth rate was determ ned 
to be 1.00 mg/L. 

Mean specific growth rates at 96 hours were 1.531, 1.502, 1.526, 1.513, 
1.483, 1.480,1.367, and 1.149 day-1 for the control, acetone control, 0.125, 
0.250, 0.500, 1.00, 2.00, 
and 4.00 mg/L test levels, respect vely. The t-test analysis ind cated that 
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the control data should not be pooled (p < 0.25), so the statist ca
comparisons for this endpoint were made to the acetone control. Response 

ative to the acetone controls ranged from 2% stimulation to 24% 
inhib tion of growth rate. The empir cally determined 96-hour ErC50 value 
for specific growth rate was > 4.00 mg/L, the h ghest level tested. Based on 

Dunnett’s test, the 96-hour specific growth rate was s gnificantly less than 
the controls at test levels >= 2.00 mg/L; therefore, the 96-hour NOEC value 
for specific growth rate was determined to be 1.00 mg/L. 

Mean b omass area values at 72 hours were 3656, 2948, 3212, 3078, 
2537, 2342, 1320, and 383 day-1 for the control, acetone control, 0.125, 
0.250, 0.500, 1.00, 2.00, and 4.00 mg/L test levels, respectively. The t-test 
analys s indicated that the contro data shou d not be poo ed p < 0.25), so 
the stat stica comparisons for this endpoint were made to the acetone 
control. Response re at ve to the acetone controls ranged from 9% 
stimu ation to 87% 
inhib tion of biomass. The 72-hour calculated EbC50 value 95% 
confidence intervals  for b omass was 1.66 0.871-3.15) mg/L. Based on 
the Dunnett’s test, the 72-hour b omass was significantly less than the 
controls at test levels >= 2.00 mg L; therefore, the 72-hour 
NOEC va ue for b omass was determ ned to be 1.00 mg L. 
Mean b omass area values at 96 hours were 11533, 9665, 10676, 10157, 
8749, 8444, 5113, and 1951 day-1 for the control, acetone control, 0.125, 
0.250, 0.500, 1.00, 2.00, and 4.00 mg/L test levels, respectively. The t-test 
analys s indicated that the contro data shou d not be poo ed p < 0.25), so 
the stat stica comparisons for this endpoint were made to the acetone 
control. Response re at ve to the acetone controls ranged from 10% 
stimu ation to 80% inhibition of biomass. The 96-hour calcu ated EbC50 
value (95% confidence intervals  for b omass was 2.03 (0.937-> 4.00
mg L. Based on the Dunnett’s test, the 96-hour biomass was s cant
less than the controls at test levels >= 2.00 mg/L; 
therefore, the 96-hour NOEC va ue for b omass was determ ned to be 1.00 

L. 

Microscop c eva uation of cells at each test concentration and the contro
revea ed no abnormal observations at any test level. 

Table 1. Typical Cu tur ng Cond ons 
Organism: Pseudokirchner ella subcapitata (formerly 
know as Selenastrum capricornutum), a 
freshwater green alga 
Temperature: 24 ± 2°C 
Light (lux): 4300 ± 650 
Photoper od: Continuous 
Med um: A  assay medium AAM  des gnated 
for the EPA a gal assay bottle test 
pH: Range: approximate
Culture Conditions: Axenic 
Cu ture Vo ume: 200 mL 
Culture Vessel: 500-mL Erlenmeyer flask 
Culture Vesse Cap: Shimadzu c osure 

Table 2. Typical Testing Cond ons 
Habitat: Env ronmental Growth Chamber 
Temperature °C: 24 ± 2°C 
Light (lux): 8000 ± 1600 
Photoper od: Continuous 
Agitation: Continuous 100 rpm) 
Med um: A Assay Medium 
Test Condit ons: Axenic 
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Test Vessel 250-mL Erlenmeyer f ask 
Test Volume 100 mL 
Replicates/Concentration 4 (3 w th algae, 1 w thout algae) 
Replicates/Control 4 3 w gae, 1 w thout a gae
Length of Exposure 4 days (approximate y 96 hours
Initial Cell Dens ty: 
Exposure Phase ~ 10,000 cells/mL 
Measurements: 
Lights Daily 
Temperature Continuous 
pH Initiation and Termination 
with and without a gae) 

Observations: 
Hours 24, 48, 72, and 96 Total cel  counts/mL (microscop
eva uation of cell morphology at 96 hours
Endpoints: Cell Density (cells mL), Growth Rate, and 

omass area under the growth curve
The Dow Chemical Company, Mid and, MI. 

Conclusion The purpose of th s study was to assess the effects of pentach oropyr ne 
on the growth of Pseudok rchneriella subcapitata formerly known as 
Selenastrum capricornutum), a freshwater green a ga. The freshwater alga 
was exposed to s x nominal test concentrations of 0.125, 0.250, 0.500, 
1.00, 2.00, and 4.00 mg L mg pentachloropyr ne/L of a  assay 
medium, plus a med um control and an acetone control, over a 96-hour 
period. Recover es on day 0 ranged from 29.5 to 118% of nominal. The 

de range in recoveries was most 
like y due to decreas ng solubility as nominal concentrations increased, 
combined w th centr fugation of the analytical samples prior to extract
Measured concentrations d d not increase in a dose dependent fashion at 
nominal test levels above 0.500 mg L. Based on 
these recoveries, the solub lity of pentach oropyrid ne in algal assay 
medium was determined to be approximately 0.500 mg/L. Analytical 
res dues at test termination (day 4) 
were less than the LLQ at all test concentrat ons. Even though measured 
test levels did not increase in dose dependent fashion above 0.500 mg/L 
(nomina ), there was a c ear dose response in b ological effect. This 
indicated that the measured concentrations at the higher test levels were 
not reflective of the actual exposure .e., und ssolved test materia  was 
present that was not measured due to centrifugation . Based on this, 
statistica analysis of the b ologica data was conducted using the nominal 
test concentrat ons. 
The 72-hour results, based on nominal pentach oropyridine concentrat ons, 
were as fol ows: 

The 72-hour EC25, EC50, and NOEC values for cell density were 1.26, 
2.39, and 
2.00 mg L, respectively. 

The 72-hour ErC50 and NOEC values for growth rate day-1) were > 
4.00 and 1.00 

L, respectively. 
The 72-hour EbC50 and NOEC values for biomass area under the 

growth curve) 
were 1.66 and 1.00 mg/L, respectively. 
The 96-hour results, based on nominal pentach oropyridine concentrat ons, 
were as 
follows: 

The 96-hour EC25, EC50, and NOEC values for cell density were 1.44, 
2.74, and 
1.00 mg L, respectively. 

The 96-hour ErC50 and NOEC values for growth rate day-1) were > 
4.00 and 1.00 

L, respectively. 
The 96-hour EbC50 and NOEC values for biomass area under the 
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growth curve) 
were 2.03 and 1.00 mg/L, respectively. 

Reliability (1) valid w thout restriction 
21.09.2004 (13

4.4 TOXICITY TO MICROORGANISMS E.G. BACTERIA 

4.5.1 CHRONIC TOXICITY TO FISH 

4.5.2 CHRONIC TOXICITY TO AQUATIC INVERTEBRATES 

4.6.1 TOXICITY TO SEDIMENT DWELLING ORGANISMS 

4.6.2 TOXICITY TO TERRESTRIAL PLANTS 

TOXICITY TO SOIL DWELLING ORGANISMS 

4.6.4 TOX. TO OTHER NON MAMM. TERR. SPECIES 

4.7 OLOG CAL EFFECTS MON TORING 

4.8 BIOTRANSFORMATION AND KINETICS 

4.9 ADDITIONAL REMARKS 
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5.0 TOXICOKINETICS, METABOLISM AND DISTR BUTION 

5.1.1 ACUTE ORAL TOXICITY 

Type
mg/kg bw 

Species rat 
Fischer 344 
male 

Number of an mals 
Veh cle other: corn oil 

Method other  
Year 1987 

Test substance as prescribed by 1.1 - 1.4 

Method Young adult male rats were fasted overnight. They were administered the 
materia  as a solution in corn oil at a dose volume of 10 ml/kg bw at dose 
levels of 100, 250, 500, or 750 mg/kg bw. Animals were observed c osely 
for two weeks, then submitted for pathological examination. All anima
which died prior to scheduled necropsy were a so submitted for 
patho ogical examination. Body we ghts were recorded on the day of 
treatment Study Day 0 , and Study Days 1, 8, and 15. 
Acute oral tox ty was characterized as moderate. The acute oral LD50 for 
male rats was approximate y 435 mg/kg, when calcu ated using the mov ng 
average method. 

Dose (mg   Number Treated Number Dead 

gns of toxic ty were observed on y in rats receiving 500 or 750 
kg, and inc uded lethargy, tremors musc e spasms, lacrimation, 

pebral c osure, and death on the day of treatment. No c inica  evidence 
of treatment-related effects were seen at 100 or 250 mg/kg. All surviving 
rats ga ned we ght over the 2-week observation per od. 
The Dow Chemical Company, Mid and, MI. 

Reliability (1) valid w thout restriction 
Study conducted in accordance w th generally accepted sc entific 

nc ples. 
GLP not compulsory at time study was performed. 

05.06.2002 (14

Type
= 126 - 1000 mg/kg bw 

Species rat 
no data 
female 

Number of an mals 
Veh cle other: rodent chow 

Method other  
Year 1963 
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Test substance as prescribed by 1.1 - 1.4 

The Dow Chemical Company, Mid and, MI. 
Reliability (2) valid w th restrictions 
05.06.2002 (15

5.1.2 ACUTE INHALATION TOXICITY 

5.1.3 ACUTE DERMAL TOXICITY 

5.1.4 ACUTE TOXIC TY, OTHER ROUTES 

SKIN IRRITATION 

Species rabbit 
Concentration undiluted 
Exposure 
Exposure time 24 hour
Number of an mals 
Veh cle 
PDII

moderately rritating 
Class fication
Method other  
Year 1965 

Test substance as prescribed by 1.1 - 1.4 

Method al: A male rabbit was prepared by shaving the ha r from the 
entire abdomen w th a straight razor and barber soap. The anima  was 
then rested for several days to allow any abras ons to heal completely and 
to be sure sk n was suitable for use.  Two s tes on the abdomen were used 
for applications: one intact, the other cross-hatched w th a sharp 
hypodermic need e to penetrate the stratum corneum but not to produce 
more than a trace of bleeding.  Ten app cations were made to the intact 
abdominal s te over a per od of 14 days. Three consecutive daily 
applications were made to the abraded s Both abdomina tes were 
covered w th 1X1 cotton pads and held place w th a s e cotton c
taped to remaining body hair.  Applications were d scontinued upon 
production of a substantial sk n burn, or if the anima ed. 

10% Dilution in Dowanol* DPM: A male rabbit was prepared by shaving the 
r from the entire abdomen w th a straight razor and barber soap. The 

anima was then rested for several days to allow any abrasions to hea
complete y and to be sure sk n was suitable for use.  Ten applications 
(unocc uded) were made to the ear over a period of 14 days.  Two s tes on 
the abdomen were used for app icat ons: one intact, the other cross­
hatched w th a sharp hypodermic needle to penetrate the stratum corneum 
but not to produce more than a trace of b eeding.  Ten applications were 
made to the intact abdominal s te over a period of 14 days. 
consecutive daily applications were made to the abraded s te. 
abdominal s tes were covered w th 1X1 cotton pads and he d place w th a 

ngle cotton c oth taped to remaining body hair. Applications were 
discontinued upon production of a substantial skin burn, or if the anima
died. 
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al: At the intact abdominal s te, slight to moderate hyperemia 
and slight edema was observed dur ng the first week of application. Slight 
necrosis appeared after the 5th application. A gns of irritation resolved 

thin 21 days. Similar results were seen at the abraded abdominal s te, 
th the exception that necrosis was f rst observed after the 4th application. 

10% Dilution in Dowanol* DPM: The s te at the rabbit ear had no s gns of 
tation. Both the intact and abraded abdomina tes had slight to 

moderate hyperemia and edema appear w thin the first week. All s gns of 
tation resolved w thin 21 days. 

The Dow Chemical Company, Mid and, MI. 
05.06.2002 (16

EYE IRRITATION 

Species rabbit 
Concentration undiluted 

.1 ml 
Exposure time 24 hour

Number of an mals 
Veh cle 

not irritat
Class fication not irritat
Method other  
Year 1965 

Test substance as prescribed by 1.1 - 1.4 

Method Both eyes of a white rabbit were stained w th 5% fluorescein dye and 
examined for evidence of injury or alterations.  The rabbit was then allowed 
to rest for 24 hours before test. 

Two drops of the material were introduced into the right eye.  The eye was 
washed w thin 30 seconds for 2 minutes in a flowing stream of tepid water. 
Two drops of materia were introduced n a similar fashion to the left eye, 
but this eye was left unwashed. 

Immmediately after instillation into each eye, the rabb t was exam ned for 
signs of discomfort. W thin 2-3 minutes after the unwashed eye was 
treated, each eye was observed for con unctival and corneal response. 
Similar observations were made on both eyes at 1 hour, 24 hours, 48 
hours, and 6-8 days post-treatment. Examinations were conducted both 

th and w thout fluorescein dye. 
In both washed and unwashed eyes, the material caused very slight 
discomfort and very slight conjunctiva tation which resolved w thin 1 
hour. 
The Dow Chemical Company, Mid and, MI. 

05.06.2002 (16

Type Split adjuvant test 
Species 
Concentration Induction 5 % intracutaneous 

Cha enge 5 % open ep cutaneous 

Number of an mals 
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Veh cle other: Dowanol* DPM/Tween* 80, 9
sensitizing 

Class fication
Method other  
Year 1965 

Test substance as prescribed by 1.1 - 1.4 

The Dow Chemical Company, Mid and, MI. 
05.06.2002 (16

REPEATED DOSE TOXICITY 

Type
Species rat 

male/fema
no data 

Route of admin. 
Exposure period 90 days 
Frequency of treatm. cont nuous 
Post exposure period none 

0, 0.3, 1, 3, 10, 30 mg/kg/day 
Contro  group yes, concurrent veh

 mg/kg bw 
 mg/kg bw 

Method other  
Year 1968 

Test substance as prescribed by 1.1 - 1.4 

Method Groups of 10-15 45-day old rats/sex/dose group were treated w th 0, 0.3, 1, 
3, 10, or 30 mg/kg/day v et. Rats were randomly ass gned to treatment 
groups. Vehic e for the test materia  and feed for the controls was Purina 
ground rodent chow. 

Diets des gned to deliver the nomina dose were mixed weekly on the bas
of rat body weight and feed consumption. Body weights and feed 
consumpt on were co ected once week for the durat on of the study. All 
anima s were observed frequently for clinica gns of toxic

Blood samples were collected from 5 rats/sex/dose from the 0, 10, and 30 
kg day levels v a orb tal s nus puncture during weeks 3 and 12, and at 

term nat on. Hemato ogica parameters exam ned nc uded Hgb, crit, RBC, 
WBC, and d fferential counts. Blood urea nitrogen determinations were run 
on 10 rats/sex/dose at termination, and SGPT determinations were run for 
5 rats/sex dose at 0 and 30 mg/kg day levels on days 1, 3, 7, 14, 30, and 
termination (10 rats/sex/dose). 

A complete necropsy examination, inc ud ng both gross patho og cal and 
histopathological examinations, was conducted on a standard set of 
tissues, inc uding reproduct ve organs. We ghts were collected for lungs, 
heart, liver, k dneys, spleen, testes, and brain. 

In an effort to c arify testicu ar findings among dosed rats, additional studies 
were undertaken. 

Repeated intubation: Groups of 10 male rats/dose were given 0, 62.5, 125, 
or 250 mg/kg day v a gavage 5 days week for 2 weeks. Rats were 
necropsied 3 and 18 days after the last dose Body weights and testicu
we ghts were recorded, and testes, prostate, seminal ves es, coagu
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gland, and epididymis were examined for microscop c les ons. SGPT 
determinations were conducted at necropsy. 

Dietary: Groups of 30 male rats were given d ets at dose levels of 0, 62.5, 
125, or 250 mg/kg/day. 5 rats/dose were necropsied on test days 49, 119, 
175, and 242. Body weights and testicular weights were recorded, and 
testes, prostate, seminal ves es, coagu ating g and, and epid dymis were 
examined for microscop c lesions. L vers were a so examined on rats killed 
on days 175 and 242. SGPT determ nations were conducted at necropsy. 
There were no treatment-related morpholog cal changes observed at any 
level in females. 

Male rats g ven 30 mg/kg/day had increased relat ve liver and k
we ghts and mild focal hyaline droplet degeneration of the convo
tubu es of the renal cortex. No h stological changes were observed in 
livers. 

Testicu ar tubal atrophy of varying degrees was observed at all dose levels 
in the male rats. Not all animals w thin a dose leve were affected, and 
severity was not dose-re ated. 

In the follow-up studies, no treatment-related differences were observed for 
final body weight, testicular we ght, gross patho ogy and histopathology. 
There was a marked degeneration of SGPT values at all dose levels. In the 
repeated intubation exper ment, values were moderately depressed 3 days 
after final dos ng, but returned to norma  by the 18 day kill. In the dietary 
exper ment, SGPT values were severe y depressed at 49 and 119 days. 
Values at 175 and 242 days improved, but were still markedly lower than 
contro s. Test cular effects observed n the earl er study could not be 
replicated, even at these much higher dose levels. 

Histopathology Peer Rev ew of Two Pentach oropyr dine 90-Day D etary 
Feeding Studies in Rats: 

In the first study ten adult rats per sex per dose level were provided dose 
concentrations of 0 (contro , 0.3, 1, 3, 10 or 30 mg pentach oropyr
(PCP) per k logram body we ght per day in the feed for 90 days. The 
histopathologic peer rev ew of this study consisted of microscop
eva uation of both testes from all male rats at all dose levels.  The peer 
rev ew was conducted by a D plomate of the Amer can Co ege of 

nary Pathologists.  Results of the peer rev ew histopatho og
eva uation showed that there were no treatment-related testicular effects.  
This was in agreement w th the f conclus ons of the origina  pathologist. 
There were comparable numbers of rats at all dose levels, inc uding the 
control group, w th very slight or slight degeneration of testicular 
seminiferous tubu es.  The quality of the microscop c slides from this study 
was less than optimal, w th art facts of poor f xation or process ng methods, 
and evidence of rough phys cal handling of some test cular specimens. 
Some of the h stopatho og c diagnoses made by the or nal patho og st 
were determined to be ref ective of artifactua changes, based on 
examination by the peer rev ew patho ogist.  The diagnoses that were 
attributed to poor fixat on or rough tissue handling consisted of interstit
edema, vacuo es in semin ferous tubules, and the presence of primary or 
secondary spermatocytes in the lumens of semin ferous tubules. 

In the second study groups of 30 male rats per dose leve were provided 
dose concentrations of 0 (contro  62.5, 125 or 250 mg PCP per kilogram 
body weight per day in the feed.  Five rats per dose group were necropsied 
after 49, 119, 175 and 242 days on the diet. The histopathologic peer 
rev ew of this study consisted of m croscopic evaluat on of both testes from 
all male rats at all dose levels.  The peer rev ew was conducted by a 

omate of the American College of Veter nary Pathologists.  Results of 
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the peer rev ew histopatho ogic evaluat on showed that there were no 
treatment-related testicular effects.  This was in agreement w th the original 
patho ogist. As w th the previous 90-day study, there were comparab
numbers of rats at al  dose eve s, nc uding the contro  group, w th very 
slight or s ight degeneration of testicu ar semin ferous tubu es.  The quality 
of microscop c slides in the second study was opt mal, w th no significant 
art facts related to fixation, process ng, or tissue handling. 
The Dow Chemical Company, Mid and, MI. 

Reliability (2) valid w th restrictions 
26.09.2003 (17

Type
Species rat 

no data 
other: Alderly Park 

Route of admin. inha ation 
Exposure period 6 hours 
Frequency of treatm. 16 exposures 
Post exposure period none 

saturated vapor; ~1 ppm (0.01 mg/L) 
Contro  group no data specified 

  ppm 
Method other  
Year 1970 

Test substance no data 

No rats died, no toxic s gns were observed, and no organs were affected at 
necropsy. 
The Dow Chemical Company, Mid and, MI. 

Reliability (2) valid w th restrictions 
05.06.2002 (18

5.5 GENETIC TOXICITY ‘ N VITRO‘ 

Type Bacterial reverse mutat on assay 
System of testing Sa monel a typh mur um stra ns TA98, TA100, TA1535, TA1537 and 

Echerichia coli strain WP2uvrA 
Test concentration 0.33-3333 (activation) and 3.3-3333 microg/p ate no activation
Cycotoxic concentr. 1000 m crog plate 
Metabolic activation th and w thout 

negative 
Method OECD Guide-line 471 
Year 2003 

Test substance as prescribed by 1.1 - 1.4 

Method The Salmonella-E. coli mammalian-microsome bacterial reverse mutation 
assay is used to evaluate the mutagenic potential of test agents in bacter

th and w thout 
mammalian-microsome act vation (Ames et al., 1975  Maron and Ames, 
1983; Green and Murie , 1976 . The stra ns of Sa mone a typhimur um 
used in this assay (TA98, TA100, 
TA1535, TA1537) are histidine auxotrophs while E. coli WP2uvrA is a 
tryptophan auxotroph, by v rtue of conditionally letha  mutations in the 
appropr ate operons. When these h stidine (his-) or tryptophan (trp-) 
dependent cells are exposed to the test art e and grown under selective 
conditions (minimal media w th a trace amount of histidine or tryptophan), 
on y those ce s that revert to histidine (his+) or tryptophan (trp+) 
independence are able to form colonies. The trace amount of h dine or 
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tryptophan in the media allows all the plated bacter a to undergo a few cell 
ons that are essential for mutagenes s to be fully expressed. The 

(his+) or (trp+) revertants are readily discernab e as colon es aga nst the 
limited background growth of the h s- or trp- cells. 

In addition to a mutation in the histidine operon, the Salmonella 
typhimur um tester strains conta n add onal mutations that enhance their 
sensitivity to some mutagen c compounds. A mutation of the uvrB gene 
resu ts n a def ent DNA exc on repa r system that great y enhances the 
sensitivity of these strains to some mutagens. S nce the uvrB deletion 
extends through the bio gene, the tester strains also require the v tamin 
biotin for growth. 

These Salmonella typhimurium tester strains a so contain the rfa wall 
mutation that results in the loss of one of the enzymes respons ble for the 
synthes s of part of the 
lipopolysacchar de (LPS) barrier that forms the surface of the bacteria  cell 
wall. The resu ting cell wall deficiency increases permeability to certa
classes of chemica s such as those conta arge ring systems (e.g., 
benzo a]pyrene) that would otherw se be exc uded by a normal intact cell 
wall. Strain TA98 and TA100 a so conta n the pKM101 plasmid, which 
further increases the sens vity of this strain to some mutagens. The 
mechanism by which this p asmid increases sensitivity to mutagens has 
been suggested to be a consequence of its modificat on of an existing 
bacterial DNA-repa r po ymerase complex involved in the mismatch-repair 
process. The tester strains TA98 and TA1537 are reverted from h stidine 
dependence (auxotrophy) to histidine independence (prototrophy) by 
framesh ft mutagens, while TA100 and TA1535 and the E. coli strain 
WP2uvrA are reverted by base-pair substitution. The utilizat on of a 
mammalian microsoma  enzyme preparation 
(S-9 mix) also allows for detection of potentially mutagenic metabolites of 
the test materia

The specific genotypes of the strains are shown in Text Table 1. 
TEXT TABLE 1. TESTER STRAIN GENOTYPES 

Mutation Type  
tional Mutations P asmid  Detection 

 Mutation  Repair     LPS    pKM101 

Tester 
Strain 

  hisD3052  uvrB     rfa  Frameshift 
TA100  hisG46  uvrB  Base-pa

Substitution 
TA1535  hisG46   uvrB rfa Base-pair 

Substitution 
TA1537  hisC3076 rfa   Frameshift 
WP2uvrA    uvrA Base-pair 

Substitution 

Bacterial Tester Strains 
The Salmonella typhimur um and E. coli tester strains used in this study 
(TA98, TA100, TA1535, TA1537 and E.coli WP2uvrA) were acquired from 
a vendor (Moltox Inc., Boone, North Carolina , who prepared them from 
master cultures originally obtained from the laboratory of Dr. Bruce N. 
Ames (Maron and Ames, 1983) and the National Collect ons of Industrial 
and Marine Bacteria (Green and Muriel, 1976 r characteristics are 
detailed in the Text Table 1 above. Frozen permanent stocks were 
prepared by grow ng fresh overn ght cultures, add ng DMSO (0.09 mL/mL 
of culture) and freez ng appropr ately v ed aliquots. Frozen permanent 
stocks of the tester strains were stored in liquid nitrogen vapor or at least at 
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Tester Stra n Med
All tester strain media and experimenta  reagents were acquired from 

tox Inc., Boone, North Carolina . The broth used to grow overnight 
tures of the tester stra ns 

was Vogel-Bonner salt solution (Vogel and Bonner, 1956  supplemented 
with 2.5%  Oxoid Nutr ent Broth #2 dry powder). Bottom agar 25 mL 
per 15 x 100 mm petri dish
was Vogel-Bonner minimal medium E Vogel and Bonner, 1956
supp emented w th 1.5%  agar and 0.2%  glucose. Top (over ay
agar was prepared w th 0.7% agar (w/v) and 0.5% NaCl (w/v
supp emented w th 10 mL of 0.5 mM h st ne/b otin so ut on per 100 mL 
agar for se ect on of hist dine revertants or 0.5 mM tryptophan so ut on per 
100 mL agar for selection of tryptophan revertants. For an agar overlay, 2.0 
mL of the supplemented top agar was used. 

Chemica s and S-9 
Glucose-6-phosphate, nicotine adenine d nuc eotide phosphate (NADP

sulfoxide DMSO , 2-nitrofluorene, sod um azide, ICR-191, 4-
nitroquinolone-Noxide, benzo(a pyrene and 2-aminoanthracene were 
obtained from Sigma Chemica
Company, St. Lou s, Missouri. The S-9 activation system consisted of an 
NADPH regeneration system p us the S-9 fraction of rat liver homogenate. 
The S-9 fraction of rat 
liver homogenates prepared from Aroclor®-1254-induced ma e Sprague-
Dawley rats (500 mg kg, i.p. was purchased from Moltox Inc. and stored at 
–100oC or below. Immediately pr or to use, the S-9 was thawed and mixed 

th a cofactor poo  to conta n 10% S-9 homogenate, 5 mM glucose-6-
phosphate, 4 mM b-nicot namide-adenine 
dinuc eot de phosphate, 8 mM MgCl2 and 33 mM KC in a 200 mM 
phosphate buffer at pH 7.4. This mixture is referred to as S-9 mix. In the 
absence of S-9, the non-activation mix was 200 mM phosphate buffer at 
pH 7.4. A l other constituents were reagent grade or better. 

Assay Control Chemica
e controls were p ated for all strains in the absence and presence of 

S-9 mix as appropriate and constituted the solvent (0.2 M phosphate 
buffer) used for the test material. 

TEXT TABLE 2. POSITIVE CONTROLS FOR THE BACTERIAL 
MUTAGENICITY ASSAY 

Strain tive Contro Concentration 
 Per P ate 

 2-NITROFLUORENE 5 microg 
TA100     SODIUM AZIDE   2 microg 
TA1535   SODIUM AZIDE   2 m crog 
TA1537  ICR-191     2 microg 
WP2uvrA    4-NITROQUINOLINE  0.4 microg 
(E. coli)  -N-OXIDE 

TA98 BENZO(A)PYRENE  2.5 microg 
TA100      2-AMINOANTHRACENE  2.5 microg 
TA1535    2-AMINOANTHRACENE 2.5 microg 
TA1537    2-AMINOANTHRACENE 2.5 microg 
WP2uvrA     2-AMINOANTHRACENE 25 microg 
(E. coli) 

The most concentrated test artic e dilut on and the buffers and S-9 mixes 
were checked for sterility by being mixed w th top agar, poured onto 
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nutrient agar and incubated along w th the other treated test plates. Text 
Table 2 above out nes the pos ve contro  chem cals used n the study. 
The pos tive controls were of reagent grade or better. The concentrations 
of pos tive controls were based on concentration response data from this 
laboratory. The 
selected concentrations of the test materia n the treatment so ut ons used 
for the main assay were verified by the Analytica  Chemistry Laboratory, 
Toxico ogy & Env ronmental Research and Consu ng, The Dow Chemical 
Company, Mid and, Michigan using h gh performance liquid 
chromatography w traviolet detection (HPLC UV). 

Confirmation of Tester Strain Genotype 
Tester strain cultures were checked for the following genetic markers 
concurrent w th their use in the assay. The presence of the rfa wall 
mutation was confirmed by 
demonstration of the sens tivity of the cultures to crystal v et. The 
presence of the pKM101 plasmid was confirmed for cultures of tester strain 
TA98 and TA100 by 
demonstration of res stance to amp cillin.  

Culturing and Harvest 
Overn ght cultures for each strain, for use in all testing procedures, were 
inoculated by transferring a colony from the appropr ate master p ate to a 
flask contain ng 20 ml of 
culture medium. Inocu ated flasks were placed in a shaker-incubator at 100 
RPM 37 ± 2°C overnight and harvested once a predetermined density was 
reached accord ng to spectrophotometric turbidity measurements at 650 
nm. The cultures were adjusted to a density of at least 0.3 x 109 cells per 
mL and held at 5 ± 3°C unt l used in the assay. 

Preliminary Mutagenic ty Assay 
Selection of dose levels for the main mutagenic ty assay was based upon 
the tox ty and prec tation profile of the test art e assessed n a 
preliminary assay. The tester strains were exposed to the test artic e v
the pre- ncubat on modif cat on of the Ames test descr bed by Maron and 
Ames (1983). In the pre-incubation methodo ogy, the tester strain and the 
test artic e were pre-incubated on an orbital shaker at 37oC for 
approximately 20 minutes pr or to the addit on of molten agar. The test 
mater  was 
evaluated up to a concentration of 5000 mg ate. The concentrat ons 
selected under these conditions were 5000, 3333, 1000, 333, 100, 33, 10, 
3.3, and 1 mg plate n the 
presence and absence of S-9. 

For the assay w th activat on, the bacteria (0.1 ml), test article (0.05 ml of 
the appropriately diluted test material or solvent), and the S-9 mix (0.5 m
were placed into 
sterile tubes, pre- ncubated on an gyratory shaker 100 rpm  at 37°C for 
approximately 20 minutes pr or to the addit on of 2 ml of molten top agar 
(supp emented w th trace amounts of h stidine and biotin or tryptophan). 
The mixture was then poured onto minimal glucose agar p ates. For the 
non-activation assay, S-9 mix was omitted and 
replaced by 0.5 ml of 0.2M phosphate buffer, pH 7.4. The plates were then 
incubated for approximate y 52 ± 4 hour in an incubator at 37°C. This 
preliminary mutagenic ty assay 
was conducted by exposing all strains to negative controls (three plates
and positive controls (two p and to n ne concentrations of test artic
(two p ates dose , in both the presence and absence of S-9 activation. 

Mutagen city Assay 
In selecting concentration evels for the mutagen ty assay, the follow ng 

delines were employed. Concentrations were selected based on the 
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preliminary mutagenic ty assay such that precipitate d d not interfere w
the count ng of colon es. The highest concentration for the mutagenic ty 
assay was a so selected to g ve some ind cation of tox city w thout 
exceed ng 5 mg plate. 

Pentachloropyridine was tested at 6-8 concentration levels along w
appropr ate negative and pos tive controls w th all tester strains TA98, 
TA100, TA1535, TA1537, and WP2uvrA , w th and w thout S-9 activation. 
All concentrat on levels of test artic e, negative controls, and positive 
controls were p ated in triplicate. 

Plate Evaluation 
Prior to scoring the assay p ates, a tester strain cultures were checked for 
the appropriate genetic markers. The condition of the bacterial background 
lawn was eva uated for evidence of cytotoxic ty and test art e precipitate. 
Evidence of cytotoxicity was scored re ative to the veh e control and 
recorded along w th the revertant counts for that concentration. Revertant 
colonies were counted either by an Artek automated colony counter or by 
hand when revertant co ony numbers were ow. P ates that were not 
eva uated immediate y follow ng the incubation period were held at 5 ± 3°C 
until such time that colony counting and bacter background lawn 
eva uation took p ace, but not more than two weeks. 

Evaluation Criteria 
To demonstrate the presence of the rfa mutation, all Salmonella 
typhimur um tester strain cultures must exh t sensitivity to crystal v
To demonstrate the presence of the pKM101 p asmid R-factor, the tester 
strain culture of TA98 and TA100 must exhibit resistance to amp cillin as 
descr bed above. 

tive and negative controls were run concurrently w th the test chemical, 
and appropriate responses for these controls were prerequis
eva uating the response of 
the bacteria to the test chemical. 

A minimum of three non-toxic dose levels was required to evaluate assay 
data. For a test artic e to be judged positive for TA98, TA1535, TA1537, 
and E. coli WP2uvrA, a 
concentration-related increase in mean revertants must be equal to or 
greater than 3.0-times the mean negative control value (vehicle). S
for strain TA100, data 
sets were judged positive if the concentration-re ated increase in mean 
revertants is equal to or greater than 2.0-t mes the mean negat ve contro
value (vehic
The mutagenic ty of pentach oropyrid ne was eva uated using Salmone
typhimur um strains TA98, TA100, TA1535, TA1537 and Echerich a coli 
strain WP2uvrA in the presence and absence of a metabolic activation 
system (S-9). 

Preliminary Assay 
A preliminary assay (A1, Tables 1 and 2) was conducted on all tester 
strains (two plates per treatment) in both the presence and absence of 
metabolic activat S-9 mix) at 
concentrations rang ng from 1-5000 mg/plate. Precip tate was observed at 
3333 and 5000 mg both in the presence and in the absence of S-9 in all 
strains. Furthermore, 
precipitation and cytotoxic ty was a so observed at 1000 mg ate and 
above for strains TA98, TA100, and TA1537 in the absence of S-9 only. No 
evidence of increases in 
mutant counts required to satisfy the conditions for a positive response 
were observed in any of the tester strains. 
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Mutagen city Assay 
The assay was conducted in all five tester strains, w th 6-8 d fferent 
treatments of pentachloropyridine in both the presence and absence of S-9 
metabo c act vation at 
concentrations rang ng from 0.33-3333 and 3.3-3333 mg plate in the 
presence and absence of S-9 metabolic activation, respectively.  

This mutagenic ty assay (Assay B1 was repeated for strains TA100 and 
TA1537 under non-act vat on cond ons because of a fa ure of the pos ve 
contro  for TA100, and a greater than expected cytotox ty for TA1537, 
which did not allow for enough non-cytotoxic concentration levels to be 
eva uated for this strain. The remaining strain and act vation conditions did 
not exhib t increases in revertants/plate required to fulfill the criteria for a 
pos tive response. The concentrations of test mater al in the dos ng 
solutions were analytically confirmed to be between 77-101% of those 

The mutagenic ty assay Assay B1) was repeated for strains TA100 and 
TA1537 under non-activat on conditions. The repeat mutagenic ty assay 
(Assay B2) for these strains (TA100 and TA1537 were performed at n
concentrations 
from 0.033-3333 mg ate in the absence of S-9. While evidence of 
cytotoxic ty and precipitation was observed at the three h ghest 
concentrations, there were no pos tive 
increases in mutant colon es in e ther strain. All criteria for a va d assay 
were met. The concentrations of test material in the dos ng solut ons were 
analytically confirmed to be between 102-124% w th the exception of the 
two lower concentrations near the limit of detection, which were 135 and 
159% of the target. 
The Dow Chemical Company, Mid and, MI. 

Conclusion Results of this study indicate that pentach oropyrid ne did not induce an 
increase in revertants plate over the negative control in any tester strain 
either in the presence and absence of S-9, requ red to satisfy the criteria 
for a pos tive response. Hence, pentach oropyr dine is concluded to be 
negative in the bacter al reverse mutation assay under the conditions used 
in this study. 

Reliability (1) valid w thout restriction 
22.09.2004 

Type Chromosomal aberrat on test 
System of testing Rat lymphocytes 
Test concentration 3.8, 15 and 30 (no activat on  7.5, 30 and 60 (activation) microg/ml 
Cycotoxic concentr. 60 µg/ml 
Metabolic activation th and w thout 

negative 
Method OECD Guide-line 473 
Year 2003 

Test substance as prescribed by 1.1 - 1.4 

Method  Husbandry 
Blood samples were collected from male Sprague-Dawley rats (outbred 
Crl: CD BR stra n purchased from Charles R ver, K ngston, New York
aged approximately 10 weeks. Upon arr val at the laboratory1, each animal 
was evaluated by a laboratory veter narian to determine general hea
status and acceptability for study purposes. The rats were entered into an 
anima  log, g ven un que numbers, and ear tagged w th their numbers. The 
rats were al owed to acc mate for at east seven days pr or to the start of 
the study. 

Housing 
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s were housed one per cage in suspended sta nless steel cages in 
rooms des gned to maintain adequate conditions (temperature, humid ty, 
and photocyc e). The relative humidity was maintained w n a range of 
40-70%. A 12-hour light/dark photocycle was mainta ned for all animal 
rooms w th lights on at 6:00 a.m. and off at 6:00 p.m. Room a r was 
exchanged at 12-15 times hour and the room temperature was maintained 
at 22 ± 1 (with a maximum range of ± 3 °C). Cages had w re-mesh floors 
and were 
suspended above catch pans. Cages contained a sta nless steel feeder 
and a pressure activated nipp e-type water ng system. 

Identification 
s were identified w th each animal receiving an unique alphanumer

metal ear tag. 

Feed and Water 
s were provided LabDietâ Certified Rodent Diet #5002 (PMI 

Nutrition International, St. Louis, Missouri) in pelleted form. Feed and 
munic pal water was provided ad libitum. Analysis of the feed was 
performed by PMI Nutrition International to confirm the d et provided 
adequate nutrition and to quant fy the levels of selected 
contaminants. Drinking water obtained from the mun cipal water source 
was periodica ly ana yzed for chemical parameters and b ological 
contaminants by the munic pa water department. In add tion, specif
analyses for chemica  contaminants were conducted at periodic intervals 
by an independent testing facility. Cop es of these analyses are mainta
at Toxicology & Env ronmental Research and Consult ng, The Dow 
Chemica Company, Midland, Michigan. Results of the feed and water 
analys s were 
judged to be acceptab e. 

 Welfare 
In response to the Final Rules amend ng the U.S. Animal Welfare Act 

gated by the U.S. Department of Agr culture effect ve October 30, 
1989, the Anima  Care and Use Activ ACUA) required for the conduct 
of this study were rev ewed and approved by the Institutional Anima  Care 
and Use Committee (IACUC). The IACUC has determined that the 
proposed Activ ties are in full accordance w th these F Ru es. The 
IACUC ass gned File No. Genetic Tox 02 and Animal ID 01 to these Animal 
Care and Use Activities. 

Lymphocyte Cultures 
Blood samples were collected by cardiac puncture, follow ng euthanasia 

th carbon dioxide, from four rats. In this assay, b ood samples from 
indiv dua  rats were poo
and whole blood cultures were set up in RPMI 1640 medium with 25 mM 
HEPES, GIBCO, Grand Island, New York supplemented w th 10% heat-
inactivated dialyzed fetal bov ne serum (GIBCO), antibiotics and 
antimycotics (Fung zone 0.25 µg/ml; penicillin G, 100 µ/ml; and 
streptomyc n su fate, 0.1 mg  GIBCO , 30 µg ml PHA 
(HA16, Murex Diagnostics Ltd., Dartford, Eng , and an additional 2 mM 
L-glutamine (GIBCO . Cultures were initiated by inoculating approximate
0.5 ml of whole blood/5 ml of culture med um. Cultures were set up in 
duplicate at each dose leve in T-25 plastic t ssue culture flasks and 
incubated at 37°C. 

The so vent se ected for dissolv ng the test materia was used as the 
negative control treatment. Mitomyc n C MMC, S gma, St. Louis, Missouri, 
CAS No. 50-07-7 was used 
as the positive contro  chem cal for the non-act vat on assay at a 
concentration of 0.5 µg/ml 4 h treatment) or 0.05 and 0.075 µg/ml (24 h 
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treatment), while cyc ophospham de monohydrate (CP, S gma, CAS No. 
6055-19-2 was the pos tive control for the activat on assay at fina
concentrations of 4 and 6 µg ml. 

In Vitro Metabolic Activation System 
S-9 liver homogenate prepared from Aroclor 1254 treated (500 mg/kg) 
male Sprague-Daw ey rats was purchased from Molecular Tox cology, Inc., 
Boone, North Carolina, and 
stored at -100°C or below. Thawed S-9 was reconstituted at a fina
concentration of 10% v/v in a "mix" (O'Neill et al., 1982). The mix 
consisted of 10 mM MgCl2·6H2O (Sigma), 5 mM g ucose-6-phosphate 
(Sigma), 4mM nicotinamide aden ne dinuc eotide phosphate (Sigma), 
10mM CaCl2 Fisher, Fair Lawn, New Jersey), 30 mM KCl (Sigma), and 50 
mM sodium phosphate pH 8.0, Sigma and Fisher . The reconst tuted mix 
was added to the culture medium to obtain the des red final concentration 
of S-9 in the culture, i.e., 2% v v. Hence, the final concentration of the co­
factors in the culture 
medium was 1 5 of the concentrations stated above. 

Preparation of the Treatment Solution 
The test materia  was f rst disso ved n dimethy su fox de (DMSO, S gma
and further d uted (1:100) w th the treatment medium to obtain the des red 
concentrations. A
prepared stock so utions were subm tted to the Analytica  Chemistry 
Laboratory of the testing facil ty for the ver cation of test mater
concentrations. MMC and CP were dissolved d rectly in treatment medium. 
The treatment medium was RPMI 1640 w th HEPES and antibiotics, 

thout the serum and the PHA. The pH of treatment med
contain ng approximate y 120 µg/ml the test materia above the limit of 
solubil ty in culture medium and med um containing 1% DMSO was 
determined using a Denver 
Basic pH meter (Denver Instrument Co., Arvada, Colorado) and an 
Osmette A freez ng po nt osmometer (Prec on Systems, Inc., Nat ck, 
Massachusetts), respective y. There 
was no appreciable change in e ther the pH or osmolality at this 
concentration as compared to the culture med um w th solvent alone 

ture med um w th the test materia , pH = 7.41, osmolality = 421 
mOsm/kg H20 culture med um w th 1% DMSO, pH = 7.35, osmolality = 
429 mOsm/kg H20). 

Analytical Verification of Dos ng Solut ons 
The selected concentrations of the test material in the stock solut ons used 
for treatment were verif ed by the Analytica  Chemistry Laboratory, 
Toxicology & Environmenta
Research and Consu ting, The Dow Chemical Company, Mid and, 
Michigan. Samples were diluted in an appropriate so vent and analyzed by 
high performance liqu d chromatography (HPLC) w tra v
detection. 

Identification of the Test System 
All test cultures were identified using se f adhes ve labels contain ng a code 
system that dent ed the test mater al, exper ment number, treatment, and 
replicate. 

Treatment Procedure w thout Metabolic Activat
Approximately forty-eight hours after initiation of the cultures, the cell 
suspens on was dispensed into 15 ml sterile centrifuge tubes 
(approximately 5.5 ml/tube, two cultures per dose level). The cells were 
sed mented by centrifugation and the culture med um removed and saved. 
The cells were exposed to medium (RPMI 1640, HEPES, and 
antibiotics conta ng the test or pos tive or negat ve control treatments for 
approximately 4 hr at 37°C and the exposure was terminated by washing 
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the cells w
culture medium. The cells were then p aced in indiv dual sterile d sposab
tissue culture flasks (T-25) a ong w th approximate y 4.5 ml of the original 
culture medium until the time of harvest. The cultures were harvested at 
approximately 24 hr after treatment initiation (i.e., approximately 20 hr after 
treatment termination). 

A second set of cultures was treated w th the test materia  cont nuously for 
24 hr (approx mately 1.5 normal cell cycle length . Stock solutions of the 
treatments were added directly to the culture flasks at 48 hr after initiation 
of the cultures and these cultures were harvested 24 hr later. 

Treatment Procedure using Metabolic Act vation 
Approximately 48 hr after initiation of the cultures, the cell suspension was 
dispensed into sterile d sposab e centrifuge tubes. The cells were 
sed mented by centrifugation and the culture med um removed and saved. 
The cells were exposed to medium (RPMI 1640, HEPES, antibiotics, and 
S-9) containing the test and pos tive and negative control treatments for 4 
hr at 37°C and the exposure was terminated by wash ng the cells w
culture medium without serum and PHA). 

The cells were then p aced in ind dual sterile d sposab e tissue culture 
flasks (T-25 ong w th 4.5 ml of the original culture med a until the time of 
harvest. The cultures were harvested approximately 24 hr after treatment 
initiation (i.e., 20 hr after treatment terminat on). 

Harvesting of Cultures and Slide Evaluation 
Colcemid was added approximately 3 hr pr or to harvest at a fina
concentration of 0.2 µg/ml. The cells were swo en by hypotonic treatment 
(0.075 M KCl), fixed w th methanol:acetic acid (3:1), dropped on 
microscope slides, and stained in Giemsa. All slides were coded pr or to 
eva uation. M ces were determined as the number of cells in 
metaphase among 1000 cells replicate and expressed as percentages. 
One hundred metaphases/replicate were exam ned, where poss ble, from 
coded s des at each 
selected concentration of the test chemical and the negat ve contro s (a 
total of 200 cells/treatment) for structural abnormalities (Buckton and 
Evans, 1973; Sinha et a ., 1984; Gollapud  et al., 1986). In the pos tive 
control cultures, 50-75 metaphases/replicate (a total of 100-150 
cells/treatment) were examined for abnormalities unless otherwise 
indicated. The microscop c coordinates of those metaphases conta
aberrations were recorded. Only those metaphases that contained 42 + 2 
centromeres were scored w th the exception of cells w th multiple 
aberrations, in which case accurate counts of the chromosomes were not 
always poss ble. Structural chromosoma abnormalit es that were counted 
nc uded chromat d and chromosome gaps, chromat d breaks and 
exchanges, chromosome breaks and exchanges, and miscellaneous 
chromosoma  dis ntegrat on, chromosoma ver zation, etc. . Those cells 

hav ng five 
or more aberrations/cell were classified as cells w th multiple aberrations. 
Gaps were not inc uded in calcu ations of total cytogenetic aberrations. In 

on, one hundred metaphases/replicate were examined for the 
inc dence of po yp dy. The data was used to calcu ate the follow ng 
parameters: 

% Cells w th aberrations : Aberrant cells (exclud ng cells w th gaps only)/# 
metaphases evaluated x 100 

Aberrations/100 cells : Total aberration (exclud ng gaps, miscellaneous and 
severely damaged)/# metaphases evaluated 

Stat st cs 
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The proportion of cells w th aberrations (excluding gaps was compared by 
the follow ng stat st ca methods. At each dose evel, data from the 
replicates were pooled. A two-way 
contingency table was constructed to ana yze the frequencies of aberrant 
cells. An overall Chi-square statistic, based on the tab e, was partitioned 
into components of interest. Specif cally, stat st cs were generated to test 
the two g obal hypotheses of (1) no 
differences in average number of cells w th aberrations among the dose 
groups, and (2) no linear trend of increas ng number of cells w
aberrations w th increas ng dose (Armitage, 1971). An ordinal metric (0, 1, 
2, etc.) was used for the doses in the statistical evaluation. If either statistic 
was found to be s gnificant at a = 0.05 versus a one-s ded increas ng 
alternative, pa rw se tests .e., control vs. treatment) were performed at 
each 
dose level and evaluated at a = 0.05 aga n versus a one-s ded a ternative. 

oid cells were ana yzed by the Fisher Exact probability test (Siegel, 
1956 . The number of polyplo d cells was pooled across replicates for the 
analys s and evaluated at a = 0.05. The data was ana yzed separate
based on the presence or absence of S-9 and based on the exposure time. 

For a test to be acceptable, the chromosomal aberration frequency in the 
positive contro cultures should be sign cant y h gher than the negat ve 
controls. The aberration frequency in the negat ve control should be w thin 
reasonable limits of the laboratory historical values. A test chemical is 
considered positive in this assay if it nduces a sign cant dose-related and 
reproduc ble increase in the frequency of cells w th 
aberrations. 

1 Fully accredited by the Assoc ation for Assessment and Accreditation of 
Laboratory Anima  Care International (AAALAC Internationa
The analytically detected concentrat ons of the test material in the stock 
solutions varied from 91.5 to 97.5% of the target. 

4 Hr Treatment Assay 
In the 4 hour treatment, cultures were treated w th the test mater al in the 
absence and presence of S-9 activation at concentrations of 1.9, 3.8, 7.5, 
15, 30, 60, and 120 µg . The highest concentrat on evaluated was based 
upon solub lity limitations. Without metabolic activation, the 60 and 120 
µg/ml levels induced excessive toxicity as assessed by reduct ons in mitotic 
indices of 70 and 72%, respectively. Cultures treated w th 15 and 30 µg/ml 
had reductions in mitotic indices of 40 and 55%, respectively. The 
remaining cultures showed little toxic ty. Based upon these results, cultures 
treated w th 3.8, 15, and 30 mg/ml were chosen for the determ nat on of 
chromosoma  aberration frequenc es and inc dence of polyp oidy in the 
absence of S-9 activation. 

In the presence of S-9 activation, the h ghest concentration eva uated 120 
ml) induced a 54% reduction in mitotic index. Cells treated w

concentrations of 30 and 60 µg ml had reductions in mitotic ind ces of 34 
and 61%, respectively, while the remain ng cultures showed litt e toxic
Based upon these results, cultures 
treated w th 7.5, 30, and 60 µg/ml were selected for evaluating aberrations 
in the presence of S-9 act vation. 
Among the cultures treated w th the pos tive control chemicals, 0.5 mg/ml 
of MMC and 4 mg  of CP were se ected for eva uat on of aberrat ons
the absence and presence of S-9, respect ve y. 

There were no s gnif cant increases n the inc dence of po yplo d ce n the 
test material treated cultures as compared to the negative control values. 

In the non-activation assay, the frequency of cells w th aberrations in the 
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negative control was 2.0% and the correspond ng va ues at treatment 
levels 3.8, 15, and 
30 µg/ml were 2.5, 6.0, and 2.5%, respectively. In the activation assay, 
cultures treated w th the test materia  at concentrations of 7.5, 30, and 60 
µg/ml had aberrant cell frequencies of 3.5, 3.5, and 2.0%, respectively as 
compared to the negative contro value of 4.0%. Statistical analyses of 
these data did not ident fy s gnificant 
differences between the negative control and any of the treated cultures 
either w th or w thout S-9 act vation. The frequencies of aberrant cells in the 
test material treated 
cultures were w thin the laboratory h storical background range. 

Significant increases in the frequency of cells w th aberrations were 
observed in cultures treated w th the pos tive contro chemicals. Aberrant 
cell frequencies in MMC (without S-9  and CP (with S-9) treated cultures 
were 14.3% and 29%, respectively. 

A second assay with treatment of cultures n the presence of S-9 was not 
considered necessary in this assay since the results of the initial test 

early negative results. 

24 Hr Treatment Assay (without S-9
Rat ymphocyte cu tures were treated cont nuous y for 24 hr with 0.9, 1.9, 
3.8, 7.5, 15, 30, 60, and 120 µg  of the test mater n the absence of S­
9 act vation. Cultures were harvested 24 hr after treatment initiation.  

The higher concentrations tested, (i.e., 60 and 120 µg/ml) showed 
excess ve toxic ty as evidenced by mitotic index reductions of 74 and 88%, 
respect vely. Cultures treated w th 15 and 30 µg/ml had reductions of 43 
and 69%, respectively. The remain ng cultures had reductions in mitotic 
index of 7 to 10% (Table 2C). Based upon these results, cultures treated 

th 3.8, 15, and 30 µg/ml were selected for determining the chromosomal 
aberration frequencies. 

Among the cultures treated w th the pos tive control chemical, 0.05 µg/ml of 
was selected for the evaluation of aberrat ons. 

There were no s gnif cant increases n the inc dence of po yplo d ce
test material treated cultures as compared to the negative control values. 

In the 24 hr treatment assay, the frequency of cells w th aberrations in the 
negative control was 1.5% and the correspond ng va ues at treatment 
levels 3.8, 15, and 
30 µg/ml were 0, 2.5, and 3.0%, respect vely. Statistical analyses of these 
data did not identify s gnificant differences between the negative contro
and any of the treated cultures either w th or w thout S-9 act vation. The 
frequenc es of aberrant cells in the test material treated cultures were 

thin the laboratory histor ca  background range. 

A sign cant ncrease in the frequency of cells w th aberrations was 
observed in cultures treated w th the pos tive contro chemical 
aberrant cell frequency was 14%. 
The Dow Chemical Company, Mid and, MI. 

Conclusion The test mater al, pentach oropyrid ne, d d not induce a s gnificant ncrease 
in the frequency of cells w th chromosomal abnormalities at any of the 
concentrations 
eva uated. Hence, it was concluded that under the experimental conditions 
used, pentach oropyrid ne was not genotoxic in this in v tro chromosomal 
aberration test. 

Reliability (1) valid w thout restriction 
22.09.2004 
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Type Cytogenetic assay 
System of testing Mouse bone marrow cells 
Test concentration 11.75, 100 mg kg 
Cycotoxic concentr. Not indicated 
Metabolic activation no data 

negative 
Method other 
Year 1993 

no data 
Test substance as prescribed by 1.1 - 1.4 

Method Ten male CFLP mice we ghing approximately 30 g were used in each 
exper mental group. The animals were g ven s e oral doses of 11.75 

kg (1/20 of the i.p. LD50 in mouse and 100 mg/kg PCP in 
pharmaceutically pure sunflower oil (Oleum helianthi)  paralle  to these 
exper ments the solvent (0.1 ml O eum helianthi per mouse), the positive 
control (100 mg/kg cyc ophosphamide), and the untreated control group 
were studied. The bone marrow preparation was carried out 24 and 48 
hours after treatment cyclophosphamide: 24 hours after treatment). 
Following band technique sta ning, 20 mitoses in metaphase per mouse 
were eva uated using the technique of Datta et a . Significance 
calculations were made by the Fisher probe. 
No sign ficant increase in the number of ce s showing a terations as well as 
in the frequency of numer and structura  chromosome aberrations cou
be observed, neither 24 nor 48 hours after treatment w th PCP. When the 
chromosomes of cyclophosphamide-treated anima s were exam
hours after treatment, total aberrations n bone marrow ce s were 78.5% 
(p<0.001). Thus, PCP cannot be regarded as a mutagen in the chosen test 
system. 
The Dow Chemical Company, Mid and, MI. 

Reliability (2) valid w th restrictions 
Study does not satisfy the requirements of SIDS-level endpo nts. 

22.09.2004 (19 20) 

GENETIC TOXICITY ‘IN V

5.7 CARCINOGENICITY 

DEVELOPMENTAL TOXICITY/TERATOGENICITY 

Species rat 
female 
Sprague-Dawley 

Route of admin. gavage 
Exposure period Days 6-20 of gestat
Frequency of treatm. Daily 
Duration of test Unt gestation day 21 

50, 100, 200, or 400 mg kg BW day 
Contro  group yes, concurrent veh
NOAEL maternal tox.  mg/kg bw 
NOAEL teratogen. 
Method EPA OPPTS 870.3700 
Year 2003 
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Test substance as prescribed by 1.1 - 1.4 

Method TEST MATERIAL INFORMATION 

Test Materia  Name 
Pentachloropyridine 

Chemica  Name 
2,3,4,5,6-Pentach oropyrid ne 

Synonyms 
PCP, Perchloropyr dine 

Supplier, City, State (lot, reference number
Dow AgroSciences LLC, Indianapolis, Indiana (T-171C, TSN103958

Pur ty Character zat on (method of analys s and reference) 
The purity of PCP, lot T-171C, was determined to be > 99% by gas 
chromatography and liquid chromatography. Compound structure was 
confirmed by infrared mass spectrometry IR MS) and proton and carbon 
nuc ear magnetic resonance (CNMR ana ysis. 

Characteristics 

Appearance phys cal state, color) 
Gray crystals 

Mo ecu ar Formula 
C5Cl5N 

Molecu ar Weight 

TEST SPECIES AND HUSBANDRY 

Species and Sex 
Rats, time-mated fema

Strain and Justification 
SD)IGS BR) rats were selected because of their genera

acceptance and suitability for toxicity testing, availability of historical 
background data and the reliability of the commercial supplier. 

Supplier and Location 
Charles River Laborator es Inc. (Portage, Michigan

Age and We ght at Study Start 
Sexually mature adult, 10-11 weeks of age and weighing approximately 
200-250 grams. 

 and Acclimation 
Each animal was evaluated by a laboratory veter narian or a trained 
anima /toxicology technic an, under the direct superv on of a lab 
veterinarian to determine their genera health status and acceptability for 
study purposes upon arrival at the laboratory1. The anima s were housed 
one per cage and a owed to acclimate to the laboratory conditions for five 
days pr or to the start of dos ng. 

Housing 
After ass gnment to study, anima s were housed one per cage in sta nless 
steel cages. The relative humidity and temperature were mainta ned w th
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a range of 40-70% and 
22 ± 1°C w th a maximal a owable excursion range of ± 3°C. These values 
were w thin the aboratory recommended range for rats. A 12-hour 
light/dark photocycle was maintained w th lights on at 6:00 a.m. and off at 
6:00 p.m. Room air was exchanged approximately 12-15 times hour. 
Cages had w re-mesh f oors and were suspended above catch pans. 
Cages contained a glass feed crock and a pressure activated nipple-type 
watering system. 

Randomization and Identification 
s were stratified by gestation day 0 body weight and then randomly 

ass gned to treatment groups using a computer program des gned to 
increase the probability of uniform group mean we ghts and standard 
dev ations at the start of the study. Rats placed on study were un quely 
ident ed v a subcutaneously imp anted transponders (BioMedic Data 
Systems, Seaford, Delaware which were correlated to unique 
alphanumeric identification numbers. 

Feed and Water 
An mals were prov ded LabD ets Cert ed Rodent D et #5002 (PMI Nutr on 
Internat onal, St. Louis, Missouri) in mea  form. Feed and mun cipal water 
were provided ad libitum. Ana yses of the feed were performed by PMI 
Nutrition International to confirm the diet provided adequate nutrition and to 
quantify the levels of selected 
contaminants. Drink ng water obtained from the munic pal water source 
was periodica ly ana yzed for chemical parameters and b ological 
contaminants by the munic pa water department. In add tion, specif
analyses for 
chem cal contam nants were conducted at per od nterva s by an 
independent testing facility. Cop es of these analyses are maintained at 
Toxico ogy & Env ronmental Research and Consu ng, The Dow Chemical 
Company, Mid and, 
Michigan. The results of the feed and water analyses ind cated that there 
were no contaminants present at levels that wou d interfere w th the 
conduct of the study or 
interpretat on of the results. 

 Welfare 
In response to the Final Rules amend ng the U.S. Animal Welfare Act 

gated by the U.S. Department of Agr culture effective October 30, 
1989, the Anima  Care and Use Activ ACUA) required for the conduct 
of this study were rev ewed and approved by the Institutional Anima  Care 
and Use Committee (IACUC). The IACUC determined 
that the proposed Activities were in full accordance w th these Final Rules. 

Breeding Procedures 
Sexually mature v rgin females were naturally mated w th males of the 
same strain e:one female) at the supplier’s facility. Females were 
checked for in situ copulation p ugs the follow ng morning and those found 

th such a p ug were removed from the males’ cages. The day on which a 
vag nal plug was detected was considered day 0 of 
gestation. Gestation day 0 body weights were provided by the supplier, and 
maintained in the study record. Rats arrived in our laboratory on gestation 

Experimental Des gn and Critica  Dates 
Groups of e ght time-mated female CD rats were admin
pentachloropyridine by gavage at dose levels of 0, 50, 100, 200, or 400 

kg day on days 6-20 of gestation. Th s dos ng schedule was based on 
the Hea th Effects Test Gu del ne of the Un ted States Env ronmenta
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Protection Agency (OPPTS 870.3700 Prenata  Developmental Tox
Study . Test materia  administration began on April 8, 2003 and the 
anima s were euthanized on April 23, 2003. 

e 1. Study Parameters 

Study Parameters    Day(s  of Gestation 
Clinical Observations   Daily 

 0, 6-20, 21 (termina
Dos  6-20 
Feed Consumption     3-6, 6-9, 9-12, 12-15, 15-18, 18-21 
Maternal Necropsy 
Organ Weights 

Reproductive Parameters: 
Number of Corpora Lutea
Number of Implantation Sites 21 
Number of V able Fetuses    21 
Number of Resorptions  

Route, Method of Administration, Frequency, Durat on and Justification 
Pentachloropyridine was administered by ora  gavage once daily for seven 
days per week on days 6-20 of gestation. Gavage admin stration is the 
preferred route of exposure 
specified in the re evant test guideline and w ll be the route used in the 
subsequent developmental tox city study. 

Dose Levels and Justification 
These dose levels were selected to provide adequate data to estab ish a 
maximum to erated dose and to provide dose-response data for any toxic
observed. The top dose 
level of 400 mg/kg/day was based on pr or toxic ty data (discussed 
previously) ind cating very little toxic ty at doses of approximate y 250 

kg day, yet lethality at 
500 mg/kg/day. In light of this steep dose response, it was considered 
necessary to set the high dose between 250 and 500 mg kg day in order to 
accurately estimate the 
maximum to erated dose. 

Dose Preparation and Analysis 
Pentachloropyridine was administered as a suspension in corn oil such that 
a dose volume of 4 ml/kg body we ght yielded the targeted dose. Corn oil 
was selected as the vehic e based on pre iminary method deve opment 
work. Dose volumes were adjusted daily based on ind dua  body weights. 

Analysis 

Homogeneity 
The low- and high-dose suspensions were ana yzed concurrent w th the 
study to verify homogeneous distribut on of the test material in vehic

Stability 
Stab ty of the 50 and 200 mg kg/day dose group suspens ons were 
determined concurrent w th the study using HPLC w th ultraviolet detection 
and external standards. 

Concentration Verif cation 
Concentrations of all dose suspensions were verified in conjunction w
the stability and homogeneity ana yses. 

Reta ner Samples 
Reference samples were not retained, as this study was less than four 
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weeks in duration. 

In-Life Observations 
Clinical examinations were conducted daily throughout the study per od. 
This examination inc uded careful, hand-he d evaluations of the skin, fur, 
mucous membranes, respiration, nervous system function ncluding 
tremors and convu sions), swelling, masses and animal behavior at the 
me of dos ng. At the expected t me of peak effects, 

anima s were observed for general behav or and appearance, respiration, 
nervous system function (including tremors and convu ons  and any other 
signs of clinica  tox city. In 

on, a cage-s de examination was conducted and to the extent 
poss ble, the follow ng were evaluated: sk n, fur, mucous membranes, 
resp ration, nervous system function 
(including tremors and convu ons mal behavior, mor bundity, 
mortality, and the availabil ty of feed and water. Any animals found dead 
were necropsied on that day. 

Body weights were recorded on day 0 by the supp er, da y during the 
dos ng period, and on day 21 of gestation. Statistical ana yses of body 
we ghts and body weight ga ns were performed using data collected on 
gestations days 0, 6, 9, 12, 15, 18, and 21. 

Feed Consumption 
Feed consumption was recorded for all animals beg nning on day 3 of 
gestation by weigh ng feed conta ners at the start and end of a 
measurement cyc e and consumption was calculated using the following 
equat on: 

Feed consumption (g day) = (in tial we ght of feed conta ner - final we ght of 
feed container
# of days n measurement cyc

Anatomic Pathology 

Necropsy 
On day 21 of gestation, all animals that survived were submitted for a 
complete necropsy by a team of tra ned indiv duals under the direct 
supervision of a veter nary 
patho ogist. The anima s were weighed, anesthetized w th CO2, the 
tracheas exposed and c amped and the animals decap tated. The eyes 
were examined in situ by v sual 
inspection using a moistened glass slide techn que. Weights of the liver 

dneys were recorded, and the organ-to-body we ght rat os calcu ated. 
Sections of liver, 

dneys and any gross les ons were preserved in neutral, phosphate­
buffered10% forma n. Histopathologic evaluation of preserved tissues was 
not performed. 

A detailed examination of the uterus for the number of imp antations and 
resorpt ons, and the ovar es for the number of corpora lutea was 
performed. The position and 
number of early and or late resorptions and normally deve op ng fetuses 
were recorded. As the ob ective of this study was limited to the evaluation 
of maternal and 
developmental toxic ty potential, a deta ed externa  exam nation of 
indiv dua  fetuses was not performed. The fetuses were euthanized v
subl ngua  depos on of sodium 
pentobarbital, and discarded. Corpora lutea were not counted for non­
pregnant females. The uteri of animals 
ack ng v e imp antat ons were stained with a 10% aqueous so ut on of 
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sod um sulfide (Kopf et a ., 1964) and examined for evidence of early 
resorptions in order to 
ver fy pregnancy status. Any animal that died was submitted for a complete 
necropsy examination by a veterinary patho ogist. This necropsy was 
performed as described above w th the follow ng exceptions. Terminal body 
we ght was not recorded. Representative sections of the liver, k dneys, and 
gross les ons were preserved in neutral, phosphate-buffered 10% forma n, 
however, liver and k dney we ghts were not recorded. During the ovarian 
and uterine exam, the number of corpora lutea was not recorded. 
The degree to which imp antation s te(s) had deve oped was determined to 
the extent poss ble by externa  exam nat on as appropr ate for gestat ona

. Follow
externa examination, these implantation s tes were d scarded. Near term 
fetuses were euthan zed as described above. 

STATISTICS 
Maternal body weights, maternal body weight gains, organ we ghts 
(abso ute and relative) and feed consumption were evaluated by Bartlett’s 
test for equality of variances. 
Based on the outcome of Bart ett's test, a parametric (Stee  and Torrie, 
1960 or nonparametric (Hollander and Wolfe, 1973 ana ysis of variance 
(ANOVA) was performed. If the ANOVA was s gnificant at a = 0.05, 
analys s by Dunnett's test a = 0.05; Winer, 1971) or the Wilcoxon Rank-
Sum test (a = 0.05 Hollander and Wolfe, 1973 th Bonferron 's correction 
(Miller, 1966) was performed, respect vely. Frequency of pre- and post-

antation loss was ana yzed using a Censored Wilcoxon test w th 
Bonferroni’s correct on (Haseman and Hoe , 1974). The number of corpora 
lutea, imp antations, resorptions per litter and tter size were evaluated 
using a 
nonparametr c ANOVA a = 0.05  followed by the W coxon Rank-Sum test 
(a = 0.05 th Bonferron 's correction. Pregnancy rates were analyzed 
using the Fisher exact 
probability test a = 0.05; Siegel, 1956 th Bonferroni’s correction. Non­
pregnant females, females w th resorptions only, or females found to be 
pregnant after stain ng of 

r uteri were exc uded from the appropriate analyses. Statistical outliers 
were ident ed, using a sequential method a = 0.02 Grubbs, 1969 , and 

uded if justified 
by sound sc ent c reasons. Both Dunnett’s test and Bonferroni’s correction 
correct for multiple comparisons to the control group to keep the 
exper ment-wise a at 0.05. Both were reported at the experiment-wise a 
level. 
Because numerous measurements were statistically compared in the same 
group of anima s, the overa l false pos tive rate (Type I errors was greater 
than the nom nal 
a levels. Therefore, the f nterpretation of the data considered statistical 
analyses along w th other factors, such as dose-response relationships and 
whether the results were consistent w th other bio og ca  and pathological 
findings and historica  control values. 

Calculation of Pre- and Post-implantation Loss 
· Pre-imp antation loss* = No. corpora lutea-imp antations)/No. corpora 
lutea x 100 
· Post-implantation loss* = (No. implantations-viab e fetuses /No. 

antations x 100 

* Note: Percent pre- and post-implantation loss was determined for each 
litter, fol owed by calculation of the mean of these litter values. 

1 Fully accredited by the Assoc ation for Assessment and Accreditation of 
Laboratory Anima  Care International (AAALAC Internationa
Analytical Results 
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Analyses of all dos ng suspens ons from the f rst mix indicated mean 
concentrations of PCP ranging from 98.8 to 110% of the targeted 
concentration. A re-mix of the h gh dose (100 mg/g) suspension was 
necessary due to an apparent homogene ty prob em (see be ow . The 
concentration of this second mix of the high-dose suspens on assayed at 
120% of the targeted concentration. Stability ana yses indicated that the 
test mater atconcentrat ons as ow as 1 mg g was stab n the veh
for at least 24 days. Analysis of the low-dose suspens on ind cated that the 
PCP was homogeneously distributed in the veh e. As mentioned above, 
the initial mix of the h gh-dose suspens cated apparent 
heterogeneity, and therefore was not used for dos ng. A new mix of the 
high-dose suspens on was prepared and ana ysis of multiple a quots at 

fferent eve s of the storage vessel revea ed that PCP was 
homogeneously d stributed. This second mix was used for dos ng. 

In-Life Observations 
s 1327 and 1330 from the 400 mg/kg/day dose 

group were found dead on test day 9 and 8, respectively. Prior to the death 
of anima  1327, soiling of the per  (salivation), perinea  and perinasa
areas was seen on gd 7, 8 and/or 9, w th extensive whole body so
noted on gd 9. Aside from per oral soiling (salivation on gd 6, animal 1330 
did not exhib t any c ear treatment-related s gns of toxic ty prior to death. At 
necropsy, both of these an mals were found to have watery contents in the 
gastrointestinal tract, liver congestion, and a white, 
pasty material (presumably test material) in the small ntestine. Animal 
1327 also had soiling on the sk n consistent w th its clinical s gns, whereas 

 1330 also exhib ted congestion of the adrenals and a cyst in the 
nong andular mucosa of the stomach. Animal 1327 was not pregnant 
(confirmed by sodium sulfide staining), while the uterus of Anima  1330 
contained 12 implantations. Due to the excess ve degree of toxic ty at 400 

kg day, as indicated by these treatment-re ated deaths, all remain
anima s in this group were euthanized on gestation day 9 w th no further 
collection of data. 

In the rema ning dose groups, increased inc dences of periora  soiling 
(salivation were apparent at all dose levels. This salivation occurred at the 
time of dos ng and was trans ent, suggest ng that it was a local response to 
the test materia  and not a s gn of toxic ty. Red perinasa  soiling was seen 
at 100 and 200 mg/kg/day and was considered to be treatment-related. 
Increases in the incidence of perineal soiling and red dark urine 
were seen at 200 mg/kg/day only and were also considered to be 
treatment-re ated. A l other c inica  findings were minor in nature and/or 
occurred on isolated days, and did not appear to be of toxicologica
significance. 

There were no statistically identified differences in the body weights of any 
treated groups when compared to the r respect ve controls. However, in 
dams given 200 mg/kg/day, body we ght gains during the f rst few days of 
dos ng (gd 6-9) were s gnificantly decreased. This difference was attributed 
to PCP exposure. 

Feed Consumption 
PCP at a dose eve of 200 mg/kg day produced a stat st ca y s ficant 
decrease in feed consumption during gd 6-9 relative to their respective 
controls. This corre ated w th decreased body weight ga n for the same 
time per od. There were, however, no s gnificant differences in the amount 
of feed consumed for any other time period in the 200 mg/kg day group, 
nor at any t me in the other treated groups. 

Anatomic Pathology 
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Organ Weights 
Dose levels of 100 and 200 mg/kg/day produced statistically s gnificant 
increases in relat ve kidney weights of 16% and 20%, respect vely. 
Increases in abso ute k dney we ght of 16% and 14%, respectively, also 
were recorded. While not statistically identified, these increases were 
considered treatment-re ated. PCP at a dose level of 200 mg kg day a so 
produced a statistically s gnificant increase in re ative liver weight (26% 
increase) and although not stat st cally identified, a 20% increase in 
absolute liver weight. The 100 mg/kg day dose level produced a 19% 
increase in abso ute and relative liver weights. A though these increases 
were not stat st cally significant, they were considered to be treatment-

ated. There were no s gnificant effects on absolute or relative weights of 
the liver or k dney at 50 mg/kg day. 

Gross Patho
There were no treatment-related gross patho ogic observat ons in anima
surviving to the schedu ed necropsy. All gross pathologic observations 
were considered to be spontaneous alterat ons, unassoc ated w
exposure to PCP. 

Reproductive Parameters 
Pregnancy rate was low across all groups, inc uding controls, and was 
like y due to a supplier problem w
detection of mating. There were no s gnificant treatment re ated-effects on 
pregnancy rates, number of corpora lutea, implantations, mean percent 
preimplantation loss, 
number of resorptions per litter, resorpt ons per litters w th resorpt ons, 
mean percent postimp antation loss, v able fetuses per litter, or litter s ze in 
anima s given PCP. 
The Dow Chemical Company, Mid and, MI. 

Conclusion Ora admin strat on of 400 mg PCP kg day to t me-mated CD rats resu ted 
in excess ve tox ty as evidenced by the spontaneous deaths of two of 
eight anima s. Therefore, the 
remaining animals in the 400 mg/kg day dose group were term nated on 
day 9 of gestation w th no further collection of data. Periora  soiling was 
seen at all dose levels. 
In the remaining animals, treatment-related clinical signs of tox city were 
limited to increased inc dences of perineal soiling and red dark urine 
observed on y at 
200 mg/kg/day. Maternal body we ght was not s gnificantly altered at any 
dose level, although decreases in body weight gains and food consumption 
from gestation day 6-9 
were statistically identified in the 200 mg/kg day dose level group. Absolute 
and relat ve we ghts of the liver and k dneys were ncreased at 100 and 200 

kg day. There were 
no treatment-re ated gross patho cal observat ons, nor were there any 
effects on reproductive parameters. 

Thus, the no-observed-adverse-effect level (NOAEL) for maternal tox ty 
was 50 mg kg day while 200 mg/kg/day was considered a no-observed-
effect level (NOEL) for embryo/fetal lethality. 

Reliability (1) valid w thout restriction 
21.09.2004 

Species rat 
female 
Sprague-Dawley 

Route of admin. gavage 
Exposure period Gestation Days 6-20 
Frequency of treatm. Daily 
Duration of test Unt l Gestat on Day 21 

10, 50, 200 mg kg BW day 
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Contro  group yes, concurrent veh
NOAEL maternal tox.  mg/kg bw 
NOAEL teratogen. mg/kg bw 
NOAEL Fetotoxicity kg bw 

Fetotox c at materna ly tox c dose levels 
Method OECD Guide-line 414 "Teratogen
Year 2004 

Test substance as prescribed by 1.1 - 1.4 

Method Species and Sex 
Rats, time-mated fema es 

Strain and Justification 
CD rats (Crl:CD(SD)IGS BR) were selected because of their genera
acceptance and suitability for toxicity testing, the ava ability of historica
background data, and the 
reliability of the commercia  supplier. 

Supplier and Location 
Charles River Laborator es Inc. (Portage, Michigan

Age and We ght at Study Start 
Sexually mature adult, 10-11 weeks of age and weighing approximately 
200-250 g 

 and Acclimation 
Each animal was evaluated by a laboratory veter narian or a trained 
anima /toxicology technic an, under the direct superv on of a lab 
veterinarian to determine their genera health status and acceptability for 
study purposes upon arrival at the laboratory1. The anima s were placed in 

r cages (one per cage) and allowed to acclimate to the 
laboratory conditions for approximately four days pr or to the start of 
dos ng. The animal rooms of the facility are des gned to maintain adequate 
env ronmental conditions 
temperature, hum dity, and photocyc

Housing 
s were housed, one per cage, in stainless-steel cages in rooms 

des gned to maintain adequate conditions (temperature, humidity, and 
photocycle). Room temperature was recorded daily. The relat ve humidity 
was ma nta ned w n a range of 40-70%. The room temperature was 
maintained at 22 ± 1°C (with a max mum permiss ble excursion range of ± 
3°C). These values were w thin the laboratory recommended range for rats. 
A 12-hour light/dark photocycle was maintained in all anima  rooms w
lights on at 6:00 a.m. and off at 6:00 p.m. Room air was exchanged 
approximately 12-15 times/hour. Cages had w re-mesh floors and were 
suspended above catch pans. Cages contained feed conta ners and 
pressure activated, nipp e-type watering 
systems. 

Randomization and Identification 
s were stratified based upon GD 0 body weights and then randomly 

ass gned to treatment groups using a computer program des gned to 
increase the probability of 
uniform group mean we ghts and standard deviations at the start of dos ng. 

s placed on study were un quely identified v a subcutaneously 
anted transponders 

oMedic Data Systems, Seaford, De aware which were corre ated to 
phanumeric identification numbers. If a transponder stopped 

funct oning or was lost, it was replaced w th a new transponder that 
correlated w th the un que animal number. 
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Feed and Water 
An mals were prov ded LabD et Cert ed Rodent D et #5002 (PMI Nutr on 
Internat onal, St. Louis, Missouri) in mea  form. Feed and mun cipal water 
were provided ad libitum. Ana yses of the feed were performed by PMI 
Nutrition International to confirm the diet provided adequate nutrition and to 
quantify the levels of selected 
contaminants. Drinking water obtained from the mun cipal water source 
was periodica ly ana yzed for chemical parameters and b ologica
contaminants by the munic pa water department. In add tion, specif
analyses for 
chem cal contam nants were conducted at per od nterva s by an 
independent testing facility. Cop es of these analyses are maintained at 
Toxico ogy & Env ronmental Research and Consult ng, The Dow Chemical 
Company, Mid and, 
Michigan. The results of the feed and water analysis indicated that there 
were no contaminants present at levels that wou d interfere w th the 
conduct of the study or 
nterpretation of the resu ts. 

 Welfare 
In response to the Final Rules amend ng the U.S. Animal Welfare Act 

gated by the U.S. Department of Agr culture effective October 30, 
1989, the Anima  Care and Use Activ ACUA) required for the conduct 
of this study were rev ewed and approved by the Institutional Anima  Care 
and Use Committee (IACUC). The IACUC determined 
that the proposed Activities were in full accordance w th these Final Rules. 
The IACUC-approved Animal Care and Use Activ ties to be used for this 
study are DART 02 and 

 ID 01. 

Breeding Procedures 
Sexually mature, adu t virgin females were naturally mated w th males of 
the same strain at the supplier’s facil ty. Females were checked for n situ 
copulation plugs the following morn ng and those found w th such a p
were removed from the males’ cages. The day on which a vaginal p ug was 
detected was considered GD 0. GD 0 body we ghts were provided by the 
supplier, and mainta ned in the study record. Rats arr ved in our laboratory 
on GD 1 or 2. 

Experimental Des gn and Critica  Dates 
Groups of 25 time-mated female CD rats were administered PCP by ora
gavage at dose levels of 0, 10, 50, or 200 mg/kg/day on GD 6-20. 

The follow ng study parameters were eva uated at the des gnated 
gestational ages: 

e 1. Study Parameters 

Study Parameters     Gestation Day 

Clinical Observations Daily 
0, 6-20, 21 (termina

ng 6-20 
Feed Consumption   3-6, 6-9, 9-12, 12-15, 15-18, 18-21 
Maternal Necropsy 
Organ Weights (kidneys, liver, 
gravid uterus)   21 

Reproductive Parameters: 
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Number of Corpora Lutea
Number of Implantation Sites
Number of V able Fetuses    21 
Number of Resorptions  

Fetal Data: 

Fetal Sex    21 
Fetal Body Weights   21 
Externa  Examination    
Viscera  Examination    21 
Craniofacia  Examination   Post-necropsy (after 
fixation in 

Bouin’s solution 
Skeleta  Examination     Post-necropsy (after 

eta

Test materia  administration began for the f rst group of rats on 02 
November 2003 and the last group of animals was necrops ed on 02 
December 2003. 

Route, Method of Administration, Frequency, Duration and Justification 
Test materia  was admin stered daily by oral gavage from GD 6-20 as 
recommended by the applicable guideline. 

Dose Levels and Justification 

e 2. Dose Levels 

Dose Levels 
kg/day   No. of Rats/Dose Level 

  25 

TOTAL  100 

These dose eve s were se ected based on the prel minary resu ts of the 
probe study (see study summarized as ordinate 1). The h gh-dose of 200 
mg kg was expected to 
induce overt s gns of maternal toxic ty. The lower dose levels were selected 
to provide dose response data for any toxic ty observed in high-dose group 
rats. 

Dose Preparation and Analysis 
Dose suspens ons were prepared n corn o  at concentrat ons of 0, 2.5, 
12.5, and 50 mg/ml and administered a dose volume of 4 ml/kg body 
we ght in order to achieve the targeted dose levels. Dose volumes were 

usted daily based on ind dual body we ghts. 

Analysis 

Homogeneity 
Dos ng suspensions were analyzed prior to the start of dos ng to verify 
homogeneous d stribution of the test materia in the vehic

Stability 
PCP was found to be stab e in corn oil at concentrations rang ng from 1 

g up to 50 mg g for at least 24 days. 
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Concentration Verif cation 
Analysis of all dos ng suspens ons were initiated pr or to the start of dos
using h gh performance liquid chromatography (HPLC) w th u traviolet 
detection and 
externa  standards to determine concentrations. 

Reta ner Samples 
Reference samples (one/dose/mix) were reta ned and stored at amb ent 
temperature in sealed v s in a manner consistent w th the sample 
retent on po cy of the laboratory. 

STUDY SPECIFIC PARAMETERS 

In-Life Observations 
Clinica examinations were conducted daily throughout the study per od. 
This examination inc uded a careful, hand-held evaluat on of the skin, fur, 
mucous membranes, respiration, nervous system function ncluding 
tremors and convu ons , unusual swe ng or masses, and anima
behavior. In add tion, at least once each day a 
cage-side examination was conducted and to the extent poss
follow ng were evaluated: sk n, fur, mucous membranes, respiration, 
nervous system function (including 
tremors and convu ons , anima behavior, mor bund ty, mortality, and the 
availability of feed and water. 

Moribund animals that were not expected to survive until the next 
observation period, and any animals found dead, were necropsied that day. 

Body we ghts were recorded on GD 0 by the supplier, daily during the 
dos ng period, and at necropsy (GD 21 . Statistical analysis of body 

ghts was performed us ng data co ected on GD 0, 6, 9, 12, 15, 18, and 
21. Statistica ana ysis of body weight gains was conducted for the 
follow ng interva s: GD 0-6, 6-9, 9-12, 12-15, 15-18, 18-21, 6-21, and 0-21. 

Feed Consumption 
Feed consumption was recorded for all animals on GD 3-6, 6-9, 9-12, 12­
15, 15-18, and 18-21 by weighing feed containers at the start and end of a 
measurement cyc e. Feed consumption was calculated using the follow
equat on: 

Feed consumption (g day) = (in tial we ght of feed conta ner - final we ght of 
feed container
# of days n measurement cyc

Anatomic Pathology 

Necropsy 
On GD 21, all surviving females not fasted were euthanized by CO2 
inha ation and a limited gross pathologic examination (necropsy) was 
performed. The sequence of 
the materna  necropsies was counterbalanced across groups (e.g., control, 
high, middle, low  to control for potential confound ng influences of timing 
on fetal growth 
and skeletal oss fication. 

The maternal necropsy nc uded an exam nat on of the external t ssues and 
all orifices. The sk n was reflected from the carcass, the thoracic and 
abdominal cav
were opened, and the v scera was examined. The stomach, liver, and 
kidneys were d ssected from the carcass and were incised. Any obvious 
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gross pathologic alterations were recorded, and the weight of the liver, 
dneys, and gravid uterus was recorded. The ratios of liver and k

we ghts to termina  body weight were calculated. Representative sections 
of ver, k dneys, and gross les ons were 
preserved in neutral, phosphate-buffered 10% formalin. Transponders were 
removed and p aced in jars w th the tissues. A detailed examination of the 
reproductive tract was performed and the number and pos tion of 

antations, viable fetuses, dead fetuses, and resorptions was recorded. 
Resorpt ons were c ass fied as either "ear y" or " ate" based on the 
presence ( ate resorption) or absence (ear y resorption) of gross
recognizable embryon c/fetal form, while a "dead fetus" ind cated a very 
recent death as evidenced by a lack externa  degenerative changes. For 
females w th one or more v able fetuses, the number of ovarian corpora 
lutea was counted. The uteri of fema es lacking visib mp antat ons was 
stained w th a 10% aqueous solutio n of sodium sulfide (Kopf et al., 1964
and examined for evidence of early resorptions in order to verify pregnancy 
status. 

The sex of all fetuses was recorded and the body we ght of all v
fetuses determined. All fetuses were given an external examination that 
inc uded observations on body proportions, the head and face ncluding 

osure of the palate), abdomen, spine, extremities, gen talia, rectum, and 
tail. All v e fetuses were euthanized by sublingual administration of a 

um pentobarb tal solution. At least 
one-half of al  the fetuses in each litter was chosen random y using a 
computer program and a v sceral examination was conducted by d ssection 
under a low power 
stereomicroscope for evidence of v sceral a terat ons Stap es, 1974
Stuckhardt and Poppe, 1984 . The v sceral exam nat on inc uded 
observation of the thymus, trachea, 
esophagus, lungs, great vessels, heart (external and interna ), liver, 
gastrointestinal tract, pancreas, spleen, k dney (sectioned), adrenal g ands, 
ureters, b adder, and 
reproductive organs. The heads of these fetuses were removed, p aced in 
Bouin’s fixative and serially sectioned to allow for inspection of the eyes, 
brain, nasal passages, and tongue Wilson, 1965 . Remaining fetuses not 
selected for visceral examination were then sk nned, eviscerated, 
preserved in ethy cohol (95%), and double stained w th A an Blue and 
Alizarin Red S for cartilage and bone 
respect vely, accord ng to methods based on Trueman et al. (1999). After 
stain ng, skeletons were macerated and c eared. A thorough evaluation of 
the feta skeleton 
was conducted on the rema ng fetuses not se ected for v sceral 
examination. However, a fetus may have been intent onally changed from 
one selected for v sceral exam nation to one processed for ske etal 
examination (and v ce versa t was deemed that such examinat on would 
provide more mean ngful data about a 
suspected abnormality. 

All fetal a terations were c ass fied as var ations or malformations. A 
var ation was defined as a divergence beyond the normal range of 
structural constitution that may 
not have adverse y affected surviva  or health. A malformat on was def ned 
as a permanent structura change that may adverse y affected survival, 
development or 
funct on and or which occurred at a re at vely low inc dence in the specific 
species strain. Materna  necropsy and fetal examinations were conducted 
such that 
investigators were b nd to treatment. Dur ng routine working hours, any 
anima s found dead were necropsied on that day. This necropsy was 
performed as described above w th the follow ng exceptions: 1 ma
submitted alive for necropsy were euthanized by the inhalation of CO2 and 
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subsequent decap tat on, 2) the head was removed, the cran al cav
opened and the brain, pitu tary, and ad acent cervical tissues were 
examined, 3  all v scera were d ssected from the carcass and re-examined, 
4) terminal body we ght, liver, k dney, and gravid uter ne weights were not 
recorded, 5  the number of corpora lutea and the sex and body weight of 
fetuses from these anima s was not recorded), and 6 eva uat on of the 

antations was limited to a general assessment of viability and externa
development (to the extent poss

STATISTICS AND CALCULATIONS 
Maternal body weights, maternal body weight gains, organ we ghts 
(abso ute and relative), fetal body we ghts, and feed consumption were 
eva uated by Bartlett’s test (a pha = 0.01; Winer, 1971) for equality of 
variances. Based on the outcome of Bartlett's test, a parametric (Steel and 
Torrie, 1960) or nonparametr Hollander and Wolfe, 1973
analys s of variance ANOVA) was performed. If the ANOVA was 

gnificant at alpha = 0.05, analysis by Dunnett's test (alpha = 0.05 Winer, 
1971  or the Wilcoxon Rank-Sum test (alpha = 0.05 Hollander and Wolfe, 

th Bonferroni's correct Miller, 1966) was performed, 
respect vely. Feed consumption values were exc uded from ana ysis if the 
feed was spilled or scratched. 

Frequency of pre- and post- implantation loss (calculations shown below), 
and fetal alterations were analyzed using a censored Wilcoxon test 
(Haseman and Hoel, 1974
Bonferroni’s correct on. The number of corpora lutea, imp antations, and 
litter s ze was eva uated using a nonparametric ANOVA (alpha = 0.05) 
followed by the Wilcoxon 
Rank-Sum test (alpha = 0.05) w th Bonferroni's correction. Pregnancy rates 
were analyzed using the Fisher exact probability test (a pha = 0.05; Siegel, 
1956
Bonferroni’s correct on. Fetal sex rat os were analyzed using a binomial 
distr but on test. Females lack ng v antations at the schedu
necropsy were exc uded from the appropriate ana yses. Statist cal outliers 
were ident ed using a sequentia method (a Grubbs, 1969), 
but were not exc uded unless justified by sound sc entific reasons unre ated 
to treatment. Both Dunnett’s test and Bonferroni’s correction corrected for 
multiple comparisons to the control groups and kept the exper ment-wise 
alpha at 0.05. Both were reported at the experiment-wise alpha level. 

Because numerous measurements were statistically compared in the same 
group of anima s, the overa l false pos tive rate (Type I errors was greater 
than the nomina  alpha 
levels. Therefore, the final interpretation of the data considered statistica
analyses along w th other factors, such as dose-response relationships and 
whether the results were consistent w th other bio og ca  and pathological 
findings and historica  control values. 

Calculation of Pre- and Post-Implantation Loss 
Pre-imp antation loss* = No. corpora lutea - imp antations  / No. corpora 

utea X 100 
Post-implantation loss* = (No. implantations - viable fetuses) / No. 

antations X 100 

* Note: Percent pre- and post- imp antation loss were determined for each 
litter, fol owed by calculation of the mean of these litter values. 

1 Fully accredited by the Assoc ation for Assessment and Accreditation of 
Laboratory Anima  Care International (AAALAC Internationa
Analytical 
Analysis of all dos ng suspens ons from the first of two mixes revealed 
mean concentrations of PCP ranging from 94.0% to 101% of targeted 
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concentrations. PCP was homogeneous y d stributed throughout the dos ng 
suspens ons as ver ed by analys s of multip e al quots at different leve s in 
the storage vessels. 

In-Life Observations 
Examinations performed on all anima s prior to the start 
of dos ng (GD 0-6  revealed inc denta  abrasions, which were apparently 
inf icted during breeding at the supplier’s fac lity. One midd e-dose rat (# 
4734  appeared thin upon 
arr va GD 1-4), but was otherw se hea thy. By GD 5, th s an ma  appeared 
normal. One anima  (# 4736) from the middle-dose group was found dead 
on GD 8. A gross 
necropsy examination was performed. This exam nat on revealed genera
cyanosis, and v sceral congestion, but the cause of death was not 
determined. This anima
pregnant. 

Oral administration of PCP produced an increase in trans ent, post-dosing 
vation (recorded as clear, perioral soiling) n 2 out of 25 anima

mid-dose group and 24 out of 25 animals in the high-dose group on various 
days dur ng the dosing period. In one high-dose anima , the soiling was 
extensive and was observed beyond the periora reg on. The inc dence of 
this so ling among affected an ma s was trans ent and sporad c across test 
days and in only one case, appeared pr or to dos ng (on GD 13). No low-
dose animals showed s gns of pre- or post-dos ng salivation. The 
mechanism of this salivation 

s unknown, but is likely related to a localized reaction to the test 
materia

onally, 7 out of 25 h gh-dose animals (all of which showed s gns of 
perioral soiling), had ur ne soiling at least once dur ng dosing. These 
observations, though 
treatment re ated, were not assoc ated w th any persistent toxic effect. 

The body weight of anima s admin stered 200 mg/kg day was s gnificant
decreased relative to control on GD 12, 15, 18, and 21. A so, decreases in 

ght ga n were 
statist cally s gnificant n the high-dose group on GD 6-9, 9-12, 18-21, 6-21, 
and 0-21 compared to control. 

Feed Consumption 
There were no s gnificant differences in feed consumption between the 
mid- and low-dose groups and controls in any of the interva s examined. In 
the h gh-dose group, d fferences in feed consumption were statistically 

gnificant compared to control only during the GD 6-9 and 9-12 interva s. 

Anatomic Pathology 

Organ Weights 
strat on of PCP at dose levels of 50 and 200 mg/kg/day produced 

stat stica y-significant increases, 
ative to control, in absolute and relat ve k dney weights (increased by 

6.8% and 17.3%, and 8.6% and 27.1%, respectively). PCP also produced 
treatment-related 
increases in abso ute and relative liver weight (by 8.2% and 17.1%, 
respect vely) in h gh-dose animals and these increases were statistically 
significant. In mid-dose rats, 
absolute and re at ve liver we ghts were also increased (by 6.2 and 7.6% 
compared to controls, respectively), but only the increase in relative liver 
weight was stat st cally 

gnificant. Overall, increases in k dney and liver we ghts were considered 
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treatment re ated. There were no s cant effects on absolute or relative 
ver or k dney 

ghts at 10 mg kg/day. 

Gross Patho
In one h gh-dose animal (#4759 , the s ze of both k dneys was increased 
and each had a pale cortex. Because of increases in relative and absolute 

dney we ghts in high-dose anima s, these effects were like y related to 
treatment, despite its low nc dence. The k dneys of all other high-dose 
anima s were unremarkable. 

All observations were considered to be spontaneous a terations, and 
unassociated w th exposure to PCP. 

Reproductive Parameters 
There were no treatment-related effects on pregnancy rates, resorpt
rates, litter s ze, numbers of corpora lutea or 

antations, percent preimplantation oss, percent postimp antation oss, 
feta sex rat os, or grav d uter ne weights at any dose eve

At the highest dose eve , feta  body weights of male fetuses, female 
fetuses, and both sexes comb ned were less than controls and these 

fferences were stat stica
gnificant. This effect on feta body weight was correlated w th decreased 

body weight in high-dose dams and was likely subsequent to materna
city. 

Fetal A terations 
The inc dence of irregu ar pattern of ossification of the sternebrae in the 
low- and high-dose groups was 

cant y d fferent than control. However, because the nc dences were 
ess than contro , this resu t was d smissed as due to random var on 
across all groups. There were no statistically- s gnificant differences in the 
inc dence of any other fetal alteration in any of the treated groups 
compared to controls. The small number of 
alterat ons observed in fetuses from dams admin stered PCP either 
occurred at low frequencies and or were not dose related. 

Text Table 3. Summary of Feta  Ma format ons 

Dose Group  Dam ID#  Fetus ID# Malformation 

Control  4678 Irregular cartilage in a    
thoracic centrum. 

Extra thoracic rib and   
vertebrae.

 Fused thoracic r
Extra thoracic rib, vertebrae 

and centra 
4696  13th thoracic rib    missing 

4701  Sternoschisis 

10 mg/kg/day  A1

50 mg/kg/day  4742 15  Macrophthalmia 
4748  Extra thoracic r b, 

vertebrae and centra 
200 mg/kg/day 4756     13 Anophtha

 Domed skull 

A No fetal malformations were observed in the 10 mg kg day group. 
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The Dow Chemical Company, Mid and, MI. 
Conclusion Oral gavage administration of PCP at a dose level of 200 mg kg day 

caused materna  toxic ty as evidenced by decreases in body weight, body 
we ght ga n, feed consumption, and increases in k dney and liver weight. 
Treatment-re ated clinical observations inc uded c ear, per oral soiling in the 
high and middle-dose group, and ur ne soiling in the h gh-dose group. 
Deve opmental effects were lim ted to decreased feta  body we ght at 200 
mg kg/day. There were no other effects on feta deve opment at any dose 
level. 

Therefore, under the conditions of this study, the no-observed-effect leve
(NOEL) for materna  toxic ty was 10 mg/kg/day and the NOEL for 
developmental tox city was 
50 mg/kg/day. 

Reliability (1) valid w thout restriction 
22.09.2004 

Species mouse 
female 

Route of admin. gavage 
Exposure period Days 6-15 of gestat
Frequency of treatm. Daily during treatment period 
Duration of test Unt gestation day 18 

100 mg/kg 
Contro  group 
Method other  
Year 1993 

no data 
Test substance as prescribed by 1.1 - 1.4 

Method Embryotoxic effects were studied following ora admin stration of 100 mg kg 
PCP in sunflower oil (Oleum helianthi) daily to pregnant Halle:DBA and 
Halle:AB mice on days 6-15 of gestation. On day 18 of gestation the mice 
were killed and the reproductive status was determ ned number of corpora 
lutea and dead and live fetuses the latter were examined for gross 
malformations). The data were ana yzed statist cally using the Chi quadrate 
test. 
There were no s gnif cant changes n the number of feta deaths, the we ght 
of ve embryos and the rate of ma format ons after PCP treatment. 
The Dow Chemical Company, Mid and, MI 

Reliability (2) valid w th restrictions 
No examinations for v scera  or skeletal malformations were conducted. 

22.09.2004 (20

5.8.3 TOXICITY TO REPRODUCTION, OTHER STUDIES 

SPECIFIC INVESTIGATIONS 

EXPOSURE EXPERIENCE 
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